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The  Technical  Procedures  in  Filling  Teeth. 


INTRODUCTION. 

UNDER  the  term  Operative  Dentistry  we  include  all  those 
operations  upon  the  natural  teeth  and  soft  parts  immedi- 
ately connected  with  them  that  are  usually  performed  by  the 
dentist.  But  for  convenience  in  teaching,  and  by  common  con- 
sent, certain  operations  are  consig-ned  to  other  departments. 
The  extraction  of  teeth  belongs  to  Oral  Surgery;  the  prepara- 
tion of  natural  teeth,  or  their  roots,  for  crowns  and  bridges, 
belongs  to  crown  and  bridge  work;  the  regulation  of  irregular 
teeth  to  Orthodontia,  etc.,  until  to-day  operative  dentistry  is 
pretty  strictly  confined  to  those  operations  upon  the  natural 
teeth  and  soft  parts  immediately  connected  with  them  for  the 
repair  of  damage  inflicted  by  caries,  to  prevent  further  caries, 
and  the  treatment  of  diseases  resulting  from  exposure  or  death 
of  the  pulps  of  the  teeth.  To  this  is  added  that  group  of  diseases 
of  the  peridental  membrane  beginning  at  the  gingival  border. 

In  this  book  only  the  hard  tissues  of  the  teeth  will  be  con- 
sidered, further  than  some  mention  of  diseases  of  the  dental 
pulp  and  the  peridental  membrane  that  interfere  with  operations 
on  the  hard  structures.  All  diseases  of  the  soft  structures  con- 
nected with  the  teeth  are  consigned  to  dental  pathology  and 
therapeutics,  to  be  considered  separately. 

The  subject  matter  in  this  volume  will  be  confined  to  a 
presentation  of  the  technical  procedures  in  filling  teeth.  No 
study  of  pathological  conditions  will  be  undertaken;  not  even 
of  dental  caries,  further  than  a  study  of  the  position  and  forms 
of  cavities  and  such  ohsei'vations  as  may  be  necessary  in  the 
explanation  of  the  relation  of  technical  procedures  in  the  prep- 
aration of  cavities  and  in  filling  teeth  to  the  prevention  and 
cure  of  disease.  The  nomenclature  relating  to  cavities  and 
cavity  preparation,  instruments  and  instrumentation,  will  be 
fully  presented. 


THE    TECHNICAX,   PROCEDURES   IN    FILLING    TEETH. 


NOMENCLATURE. 

NOMENCLATURE  treats  of  systems  of  naming  things.  Den- 
tal nomenclature  treats  of  the  terms,  or  names,  used  in  den- 
tistry. The  subject  is  of  first  importance,  for,  if  we  do  not  know 
the  names  by  which  things  are  called,  we  will  be  unable  to  under- 
stand each  other  in  speaking  of  them.  Every  profession,  busi- 
ness or  trade,  has  its  special  system  of  naming  things  jjertaining 
to  it,  and  this  nomenclature  must  be  understood  before  the  stu- 
dent can  become  proficient.  In  operative  dentistry  this  system 
of  nomenclature  is  very  simple  and  comprises  but  few  words. 
However,  these  words  are  used  in  a  fairly  wide  range  of  combi- 
nations that  will  be  very  perplexing  to  the  student  who  has  not 
a  good  knowledge  of  them.  He  should  understand  them  when 
spoken  by  others  and  be  able  to  use  them  freely  and  correctly 
in  his  ordinary  speech.  Otherwise  he  will  be  unable  to  under- 
stand his  professors  or  fellow  students  as  accurately  as  he 
should,  and  thus  find  his  studies  more  difficult  than  they  other- 
wise would  be. 

For  the  most  part,  the  words  are  the  same  as  those  used  in 
Dental  Anatomy,  with  which  the  student  and  every  dentist 
should  be  already  familiar.  But  they  are  applied  dilTerently 
and  to  different  subjects.  This  new  use  now  becomes  a  subject  of 
study  as  applied  in  cavity  preparation  and  cavity  nomenclature. 

Cavity  preparation  includes  all  those  operations  required 
in  the  removal  of  carious  material  from  cavities  formed  in  the 
teeth  by  decay,  forming  the  cavities  for  the  reception  of  fillings, 
and  such  extensions  and  preparations  as  will  best  fit  the  affected 
surfaces  of  the  teeth  to  resist  decay  in  future. 

Cavitt  Nomenclatxjee. 

ILLUSTRATIONS:    FIGURES  114. 

Eule:  Cavities  in  the  teeth  take  the  names  of  the  surfaces 
of  the  teeth  in  which  they  occur. 

We  group  cavities  together  according  as  the  decayed  sur- 
faces are  similarly  situated.  A  further  grouping  may  also  be 
made  into  classes,  each  class  including  those  cavities  that  require 
similar  treatment. 
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Cavities  occurring  in  the  occlusal  surfaces  of  tbe  teeth  are 
called  occlusal  cavities.  They  occur  in  the  naolars  and  bicuspids, 
constituting  a  group. 

Cavities  occurring  in  the  buccal  surfaces  of  the  bicuspids 
and  molars  are  called  buccal  cavities,  and  constitute  a  group. 

Cavities  occurring  in  the  lingual  surfaces  of  the  bicuspids 
and  molars  are  called  lingual  cavities.    They  are  not  frequent. 

Cavities  occurring  in  the  proximal  surfaces  of  the  teeth  are 
called  proximal  cavities.  These  are  divided  into  two  groups: 
those  occurring  in  the  bicuspids  and  molars  forming  one  group, 
bicuspid  and  molar  proximal  cavities;  and  those  occurring  in 
the  incisors  and  cuspids  forming  a  separate  group,  incisor 
proximal  cavities.  The  forms  of  the  proximal  surfaces  of  these 
two  groups  of  teeth  are  so  different  as  to  require  differences 
in  consideration  and  treatment.  Each  of  these  groups  is  again 
subdivided  into  mesial  cavities  and  distal  cavities.  Mesial  cavi- 
ties are  those  that  are  in  surfaces  of  the  teeth  toward  the  median 
line  as  we  follow  the  curve  of  the  arch.  The  median  line  is  the 
central  line  of  the  face,  the  head,  or  of  the  whole  body,  from 
before  backward,  perpendicularly.  Distal  cavities  are  those 
that  are  in  the  surfaces  of  the  teeth  farthest  from  the  median 
line,  following  the  curve  of  the  arch. 

Cavities  occurring  in  the  lingual  surfaces  of  the  upper  incis- 
ors are  considered  as  a  separate  group,  incisor  lingual  cavities. 

Cavities  occurring  in  the  labial  surfaces  of  the  incisors  and 
cuspids  are  called  labial  cavities. 

When  a  cavity  involves  two  or  more  surfaces  of  a  tooth, 
either  by  the  extension  of  decay  or  by  cutting  in  its  preparation, 
a  complex  cavity  is  formed.  Complex  cavities  are  named  by 
combining  the  names  of  the  surfaces  of  the  tooth  involved  by 
the  cavity:  as  mesio-occlusal  cavity;  mesio-occluso-distal  cav- 
ity, etc. 

In  each  of  these  groups  the  individual  cavity  name  is  ren- 
dered specific  by  adding  the  name  of  the  tooth  in  which  it  occurs, 
as :  Occlusal  cavity  in  the  left  upper  first  molar,  mesial  cavity 
in  the  right  upper  central  incisor,  etc.  We  use  proximal  cavity 
or  cavities  only  as  a  general  term,  always  using  mesial  or  distal 
when  speaking  of  a  particular  proximal  cavity. 

In  addition  to  these  terms,  all  cavities  which  occur  in  the 
axial  surfaces  of  the  teeth  are  called  axial  surface  cavities.  An 
axial  surface  of  a  tooth  is  one,  the  general  plane  of  which  is 
parallel  with  the  long  axis  of  the  tooth.  These  include  all  buccal, 
or  labial,  lingual  and  proximal  cavities. 


4  THE   TECHNICAL  PROCEDURES   IN   FILLING   TEETH. 

In  each  of  these  localities  decay  has  peculiarities  in  its 
mode  of  attack,  or  there  are  differences  of  approach  and  of 
instrumentation  in  the  preparation  for  filling  and  in  the  inser- 
tion of  fillings,  that  render  differences  in  their  consideration 
necessary. 

Cavities  are  also  divided  into  two  groups;  pit  and  fissure 
cavities  forming  one  group,  and  smooth-surface  cavities  form- 
ing a  second  group.  This  constitutes  a  most  important  divi- 
sion of  cavities,  calling  for  a  radical  distinction  in  consideration 
and  treatment. 

Pit  and  fissure  cavities  have  their  beginning  in  minute 
faults  in  the  enamel  of  the  teeth.  Pits  are  formed  where  three 
or  more  lobes  of  the  teeth  join,  because  of  imperfect  closure  of 
the  enamel  plates,  as  upon  occlusal  surfaces  of  the  bicuspids 
and  molars  and  the  lingual  surfaces  of  the  incisors,  or  at  the 
endings  of  grooves,  as  upon  the  buccal  surfaces  of  the  molars. 
Fissure  cavities  occur  where  there  is  imperfect  closure  of  the 
enamel  plates  along  the  lines  of  the  grooves.  These  latter  may 
occur  along  the  lines  of  the  grooves  of  any  of  the  teeth,  but  are 
seen  mostly  in  the  occlusal  surfaces  of  the  bicuspids  and  molars. 

Smooth-surface  cavities  are  those  formed  by  decay  begin- 
ning in  surfaces  of  the  teeth  that  are  without  pits,  fissures,  or 
faults  of  the  enamel,  i.  e.,  in  perfectly  smooth  surfaces.  These 
positions  are  all  on  the  axial  surfaces  and  in  such  positions  that 
the  surfaces  are  habitually  unclean,  either  because  of  the  posi- 
tion in  relation  to  the  motions  of  food  in  chewing  or  the  proxi- 
mation  of  the  surfaces  of  other  teeth,  as  upon  the  proximal 
surfaces.  Decay  is  the  result  of  fermentation  in  these  positions 
with  the  formation  of  an  acid  which  dissolves  the  calcium  salts 
of  the  teeth. 

Among  the  groups  of  cavities,  all  of  the  occlusal  cavities 
in  the  bicuspids  and  molars  are,  in  their  beginning,  pit  or  fissure 
cavities.  A  part  of  the  buccal  cavities  in  the  molars  are  pit  or 
fissure  cavities  occurring  in  the  buccal  pits  or  fissured  grooves, 
and  part  are  smooth-surface  cavities,  occurring  in  the  smooth 
portion  of  the  enamel  of  this  surface  to  the  gingival  of  the  pit, 
or  in  the  gingival  third  of  the  buccal  surface.  All  buccal  cavities 
in  the  bicuspids  are  smooth-surface  cavities.  All  labial  cavities 
in  the  incisors  and  cuspids  are  smooth-surface  cavities.  All 
lingual  cavities  in  the  upper  incisors  are  pit  or  fissure  cavities. 
A  few  fissure  cavities  occur  in  the  occlusal  half  of  the  lingual 
surfaces  of  the  molars.  All  proximal,  or  mesial  and  distal 
cavities,  whether  in  the  molars,  bicuspids  or  incisors,  are  smooth- 


no    1.     A  lower  first  molar  with  a  prepared  cavity  in  the  occlusal  surface. 

Fio'   2      Diagram  for  explanation  and  nannng  of  cavity  walls  in  FiPire  1.  M  w.   Mesial  wa  . 

reg'ular. 

2a 


Fifi. 


Fia.  3.  Illustration  of  the  naming  of  the  walls  in  proxirno-occlusal  cavities ;  a  mesioocclusal 
cavity.  l  w.     Lingual    wall.         g  w.     Gingival    wall.         d  w.     Distal    wall.         b  w.     Buccal    wall, 

p  w.  Pulpal  wall.  A  w.  Axial  wall.  In  the  text  these  walls  are  given  separately  for  the  proximal 
portion  and  for  the  occlusal,  or  step  portion.  With  tliis  division,  the  buccal  wall  and  the  lingual  wall 
are  each  given  twice,  because  these  walls  belong  to  both  portions  of  the  cavity. 

Fig.  4.  Line  angles  of  a  mesioocclusal  cavity.  See  rules  for  naming  cavity  angles.  L  d. 
Linguo-distal  angle.  L  p.  Linguo-pulpal  angle.  l  \.  Linguo-axial  angle.  l  g.  Lingiio-gingival 
angle.         b  d.     liucco-distal     angle.         b  p.     Buccopulpal     angle.  b  a.     Bucco-axial     angle.         b  o. 

Buccogingival    angle.         A  a.    Axio-gingival    angle.         a  p.     Axio-pulpal    angle.  d  p.     Disto-pulpal 

angle.  In  the  text  the  line  angles  are  divided  into  the  first  and  second  sets  for  the  proximal  portion 
and  the  first  and  second  sets  for  the  occlusal,  or  step  portion;  in  each  case  the  line  angles  which  nm 
from  the  enamel  margin  to  the  pulpal  wall  or  to  the  axial  wall  constitute  the  first  set,  and  those 
which  form  the  boundaries  of  the  pulpal  wall  or  of  the  axial  wall  constitute  the  second  set. 

Fio.    5.      Point   angles   of   a   mesio-occlusal    cavity.  d  l  r,    Disto-linguo-pulpal   angle.  i'  l  a. 

I'ulpo-liriguo-axial  angle.  c;  i.  \.  Cin^ivo-linsuo-axial  angle.  n  B  r.  l)is1o-bueco-pulp;iI  angle. 
!■  B  A.  l*ulpo-bu<'co-axiul  angli-.  >•  n  \.  (litigivo-bticeo-axial  angle.  In  the  lexl  Ilie  point  angles  aic 
given  separalrlv  for  (he  pn»\iin;il  i>niii(iii   and  the  step  poiiion  of  the  cavity. 
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surface  cavities.  Lingual  cavities  in  the  gingival  half  of  the 
molars  are  also  smooth-surface  cavities. 

Pit  and  fissure  cavities  occur  in  surfaces  of  the  teeth  that 
are  habitually  clean,  except  as  the  imperfections  of  the  enamel 
—  pits  and  fissures  —  afford  places  for  the  lodgment  and  fer- 
mentation of  debris,  which  causes  the  beginning  of  decay. 
Therefore,  in  their  preparation  for  filling,  they  require  no  exten- 
sion for  prevention  of  recurrence  of  decay,  further  than  a  suf- 
ficient opening  of  the  cavity  to  completely  uncover  the  carious 
area  and  to  find  margins  sufficiently  level  and  smooth,  i.  e.,  free 
from  grooves,  to  allow  of  a  good  finish  of  the  margins  of  the 
filling  to  be  made. 

Smooth-surface  cavities  occur  in  positions  in  which  the 
surface  of  the  enamel  is  habitually  imclean,  and  usually  begin 
in  the  central  portion  of  the  unclean  area.  The  injury  to  the 
enamel  surface  tends  to  spread  superficially  from  the  central 
area  of  first  beginning  toward  the  margins  of  the  unclean  area. 
Therefore,  such  cavities  require  such  extension  in  their  prep- 
aration for  filling  as  will  include  the  habitually  unclean  area 
within  their  outline  in  order  to  prevent  the  recurrence  of  caries. 

Classification  of  Cavities  into  Artificial  Groups, 

In  a  classification  of  cavities,  it  is  the  intention  to  group 
together  in  classes  cavities  of  decay  that  require  a  similar  line 
of  treatment,  in  order  that  these  may  be  more  closely  associated. 

Class  1.  Cavities  beginning  in  structural  defects  in  the 
teeth;  pits  and  fissures.  These  are  located  in  the  occlusal  sur- 
faces of  the  bicuspids  and  molars,  in  the  occlusal  two-thirds  of 
the  buccal  surfaces  of  the  molars,  in  the  lingual  surfaces  of  the 
upper  incisors,  and  occasionally  in  the  lingual  surfaces  of  the 
upper  molars. 

Class  2.  Cavities  in  the  proximal  surfaces  of  the  bicuspids 
and  molars. 

Class  3.  Cavities  in  the  proximal  surfaces  of  the  incisors 
and  cuspids  which  do  not  involve  the  removal  and  restoration 
of  the  incisal  angle. 

Class  4.  Cavities  in  the  proximal  surfaces  of  the  incisors 
which  do  require  the  removal  and  restoration  of  the  incisal 
angle. 

Class  5.  Cavities  in  the  gingival  third  —  not  pit  cavities  — 
of  the  labial,  buccal  or  lingual  surfaces  of  the  teeth. 

Classes  2,  3,  4  and  5  are  all  smooth-surface  cavities.    They 
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all  occur  in  positions  in  which  the  surfaces  of  the  teeth  are 
habitually  unclean. 

With  respect  to  manipulative  procedures,  each  of  these 
classes  has  its  especial  peculiarities.  For  instance,  Class  5, 
which  includes  all  buccal,  labial  and  lingual  cavities,  requires, 
in  most  cases,  the  use  of  the  Hatch  clamp  on  the  incisors  and 
bicuspids,  and  the  special  clamps  on  the  molars  to  extend  the 
rubber  dam  sufficiently  to  the  gingival,  and  the  method  of  the 
instrumentation  in  their  preparation  is  peculiar  to  them.  Classes 
2,  3  and  4  all  agree  in  requiring  the  use  of  the  separator  to  give 
room  for  finishing,  because  all  are  proximal  cavities,  but  each 
of  these  classes  jiresents  especial  peculiarities  in  manipulative 
procedure,  which  will  receive  attention  later. 

NOMENCLATUBE    OF    THE    InTEENAL    PaBTS    OF    CaVITIES. 

In  giving  the  nomenclature  of  the  internal  parts  of  cavities, 
the  rules  and  illustrations  of  each  rule  will  be  given.  Students 
should  not  burden  themselves  with  memorizing  these  illustra- 
tions, or  lists,  for,  if  they  know  the  rules  and  their  application, 
they  can  make  complete  lists  at  any  time.  This  should  be  prac- 
ticed until  the  walls  and  angles  of  any  cavity  can  be  named  at 
sight  without  hesitation. 

WALLS   OF    CAVITIES. 

Rule  :  The  surrounding  ivalls  of  a  cavity  take  the  names  of 
those  surfaces  of  the  teeth  adjoining  the  surface  decayed,  toward 
which  they  are  placed. 

Illustration :    Occlusal  cavities,  Figures  1,  2,  have  — 
A  mesial  wall,  m.  w. 
A  buccal  wall,  b.  w. 
A  distal  wall,  d.  w. 
A  lingual  wall,  l.  w. 
And  — 

A  fifth  wall,  which  is  called  the  pulpal  wall,  p.  w. 
Rule  :  That  wall  of  a  cavity  ivhich  is  to  the  occlusal  of  the 
pulp,  and  in  a  plane  at  right  angles  to  the  long  axis  of  the  tooth, 
is  called  the  pidpal  wall.  In  case  the  pidp  of  the  tooth  is  removed, 
and  the  cavity  thus  extended  to  the  floor  of  the  pulp  chamber, 
it  is  called  the  suh-pulpal  tvall. 

Illustration:    Buccal  and  lingual  cavities  have  — 
A  mesial  wall, 


NOMENCLATURE.  7 

An  occlusal  wall, 
A  distal  wall, 
A  gingival  wall, 
And  — 

A  fifth  wall,  called  the  axial  wall. 
Rule  :    That  ivall  of  a  cavity  in  an  axial  surface  of  a  tooth 
that  covers  the  pulp  is  called  the  axial  ivall.    If  the  pulp  of  the 
tooth  is  removed,  the  cavity  is  extended  to  include  the  pulp 
chamber,  the  ivall  takes  the  name  of  the  wall  of  the  pulp  chamber. 
Simple  mesial  or  distal  cavities  (proximal  cavities),  in  the 
bicuspids  and  molars,  have  — 
A  lingual  wall, 
A  buccal  wall, 
A  gingival  wall, 
An  occlusal  wall, 
And  — 

An  axial  wall. 
But  mesial  and  distal  cavities,  as  usually  prepared  in  bicus- 
pids and  molars,  become  mesio-occlusal  or  disto-occlusal  cavities 
(complex  cavities) ;    the  occlusal  wall  is  missing  and  a  step  is 
cut  in  the  occlusal  surface. 

Rule:  When  one  of  the  surrounding  walls  of  a  cavity  is 
missing  by  reason  of  extension  of  decay,  or  by  extension  by 
cutting  in  the  preparation  for  filling,  so  as  to  involve  another 
surface  of  the  tooth,  a  complex  cavity  is  formed  and  the  remain- 
ing ivalls  extend  to  the  neiv  surface  involved.  A  complex  cavity 
is  named  by  combining  the  names  of  the  surfaces  involved,  as 
mesio-occlusal  cavity. 

Therefore,  when  a  mesial  or  a  distal  cavity  in  a  bicuspid 
or  molar  has  involved  the  occlusal  surface,  the  buccal  and  the 
lingual  walls  will  terminate  at  the  occlusal  enamel  margin.  The 
axial  wall  will  also  extend  to  the  occlusal  enamel  margin  if  no 
step  has  been  formed,  and  the  occlusal  wall  will  be  missing. 
When  a  step  has  been  formed,  its  walls  will  be  named  as  in  a 
simple  occlusal  cavity,  except  that  that  wall  toward  the  cavity 
from  which  the  step  is  formed  will  be  missing. 

Therefore,  mesio-occlusal  (or  disto-occlusal)  cavities,  Fig- 
ure 3  (see  also  Figures  6,  7),  in  the  bicuspids  and  molars  have  — 
In  the  proximal  portion : 
A  gingival  wall,  g.  w. 
A  buccal  wall.  b.  w. 
A  lingual  wall,  l.  w. 
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And  — 

An  axial  wall,  a.  w. 
In  the  step  portion : 

A  distal  (or  mesial)  wall,  d.  w. 
A  buccal  wall,  b.  w. 
A  lingual  wall,  l.  w. 
And  — 

A  pulpal  wall,  p.  w. 
Notice  that  in  mesial  cavities,  the  mesial  wall  of  the  step 
portion  will  be  missing,  and  in  distal  cavities  the  distal  wall 
of  the  step  portion  will  be  missing. 

In  a  mesio-  or  disto-occlusal  cavity  in  a  bicuspid  or  molar 
in  which  the  pulp  is  removed,  the  pulpal  and  axial  walls  are 
removed.  The  floor  of  the  pulp  chamber  becomes  the  sub-pulpal 
wall  of  the  cavity.  This  is  usually  distinct  from  the  gingival 
wall,  because  it  is  on  a  different  level.  Therefore,  a  mesio-  or 
disto-occlusal  cavity  in  a  molar  or  bicuspid  with  pulp  removed, 
has  — 

A  buccal  wall, 
A  lingual  wall, 
A  gingival  wall, 
A  distal  (or  mesial)  wall, 
And  — 

A  sub-pulpal  wall. 
Also  some  portions  of  the  mesial  (or  distal)  wall  of  the 
pulp  chamber  will  remain  next  to  the  gingival  wall  as  a  mesial 
(or  distal)  wall.     In  a  bicuspid  or  molar  with  a  single  broad 
pulp  canal,  there  is  no  sub-pulpal  wall. 

Proximal  cavities  in  the  incisors  and  cuspids,  on  account 
of  the  wedgelike  or  triangular  form  of  these  surfaces,  have 
but  three  surrounding  walls : 
A  labial  wall, 
A  lingual  wall, 
A  gingival  wall. 
And  — 

An  axial  wall. 
When,  in  incisor  or  cuspid  proximal  cavities,  the  incisal 
angle  becomes  involved  so  that  its  removal  is  required,  a  com- 
plex cavity  is  formed  by  cutting  an  incisal  step.  There  is  in 
this  case  no  change  in  the  naming  of  the  walls  of  the  proximal 
portion  of  the  cavity,  as  no  one  of  the  walls  named  has  been 
completely  removed.  Such  a  cavity  will  have  — 
In  the  proximal  portion : 
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A  lingual  wall, 

A  labial  wall, 

A  gingival  wall, 

And  — 

An  axial  wall. 

In  the  step  portion: 

A  labial  wall, 

A  lingual  wall, 

A  mesial  (or  distal)  wall. 

And  — 

A  pulpal  wall. 

Labial  and  lingual   cavities   in  tl 

have  — 

A  mesial  wall, 

A  distal  wall. 

A  gingival  wall, 

An  incisal  wall, 

And  — 

An  axial  wall. 
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ANGLES   OF    CAVITIES. 

In  naming  cavity  walls  and  angles,  the  typical  idea  of  the 
cavity  is  that  of  a  cuboid  space,  or  the  form  of  a  box.  No  matter 
how  irregular  the  actual  form  of  the  cavity,  its  walls  and  angles 
are  named  as  if  the  form  were  regular. 

Each  simple  cavity  has  two  sets  of  line  angles  and  one  set 
of  point  angles. 

Rule:  All  line  angles  are  formed  hy  the  junction  of  two 
loalls  along  a  line,  and  are  named  hy  combining  the  names  of 
the  ivalls  joining  to  form  the  angle.  They  are,  therefore,  named 
in  tivo  terms. 

Rule:  All  point  angles  are  formed  by  the  junction  of  three 
ivalls  at  o  point,  and  are  named  hy  joining  the  names  of  the  walls 
forming  the  angle.    They  are,  therefore,  named  in  three  terms. 

In  simple  cavities  one  set  of  line  angles  is  formed  by  the 
junction  of  the  four  surrounding  walls  with  each  other,  forming 
lines  which  run  from  the  enamel  margin  to  the  pulpal  wall  in 
occlusal  cavities,  or  to  the  axial  wall  in  axial  cavities.  A  second 
set  of  line  angles  is  formed  by  the  junction  of  the  surrounding 
walls  with  the  pulpal  wall  in  occlusal  cavities,  or  with  the  axial 
wall  in  cavities  in  the  axial  surfaces  of  the  teeth. 

The  point  angles  are  formed  where  the  line  angles  of  one  set 
meet  the  other  set  at  the  angles  of  the  cavity.  The  broader  rule 
for  naming  angles,  to  which  there  is  but  a  single  exception,  is: 
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Rule:  All  angles  of  cavities  are  named  by  combining  the 
names  of  the  walls  joining  to  form  the  angle.  The  particular 
order  in  which  these  are  named  is  not  important.  Linguo-distal 
angle  and  disto-lingual  angle  mean  the  same  thing. 

Illustrations :    (Each  angle  named  is  formed  by  the  junction 
of  the  walls,  the  names  of  which  enter  into  the  name  of  the  angle.) 
Occlusal  cavities  have  — 
First  set  of  line  angles: 
A  mesio-buccal  angle, 
A  mesio-lingual  angle, 
A  disto-buccal  angle, 
A  disto-lingual  angle. 
Second  set  of  line  angles : 
A  bucco-pulpal  angle, 
A  linguo-pulpal  angle, 
A  mesio-pulpal  angle, 
A  disto-pulpal  angle. 
Point  angles : 

A  mesio-bucco-pulpal  angle, 
A  disto-bucco-pulpal  angle, 
A  mesio-linguo-pulpal  angle, 
A  disto-linguo-pulpal  angle. 
In  case  the  pulp  is  removed,  the  pulpal  wall  is  removed 
and  the  floor  of  the  pulp  chamber  becomes  the  sub-pulpal  wall 
of  the  cavity,  and  the  pulpal  angles  become  sub-pulpal  angles. 
A  buccal  or  a  lingual  cavity  in  molars  or  bicuspids  has  — 
First  set  of  line  angles: 
A  mesio-gingival  angle, 
A  disto-gingival  angle, 
A  mesio-ocelusal  angle, 
A  disto-occlusal  angle. 
Second  set  of  line  angles : 
An  axio-gingival  angle, 
An  axio-mesial  angle, 
An  axio-occlusal  angle, 
An  axio-distal  angle. 
Point  angles : 

An  axio-mesio-gingival  angle, 
An  axio-mesio-occlusal  angle. 
An  axio-disto-occlusal  angle, 
An  axio-disto-gingival  angle. 
A  simple  mesial  or  distal  cavity  in  a  bicuspid  or  molar 
has  — 


Fig.  fi.  An  upper  first  mohir  with  a  prepared  niesio-occlusal  cinity,  split  mcsin-distally.  dis- 
playing tlie  cavity  form.  The  biit'ciil  lialf  is  on  tlio  U-ft  and  the  linpial  half  on  the  right  side. 
The  mesial  svir fares  of  the  two  halves  are  next  cacli  other.  The  dotted  lines  rounding  from  these 
show  the  form  of  the  mesial  surface  of  the  filling  if  it  were  placed. 

KiG.  7.  An  outline  view  of  the  cavity  shown  in  Figure  0  for  a  furlhcr  study  of  the  internal 
parts.  I)  w.    Distal    wall.  p  w.    Fulpal    wall.  uw.    (Gingival    wall.  v  w.    Axial    wall.  B  w. 

Buccal  wall.         i.  w.   Lingual   wall.  p  o.    Pulp  clianiber.         a.    Acute  angli-   formed   hy   cutting  out 

the  buccal   groove.  n.   Convenience  point  cut   in   the   distf)-lingni)pul|)al    angle.  ri.    Convenience 

point   cut   in    th(.'  bncco-a.\io-gingival    angle.  c.    Convenience   point   cut    in    the   linguo-axio-gingival 

angle. 

3a 


Fig.  8. 


I'la.  8.     A  portion  cut  from  a  photomicrograph  of  a  section  of  a  tooth  showing:         e.   Enamel. 
D.    Dentin.  d  b.    Dentocnamel   junction.         n  w.    Dentin   wall.  e  w.    Enamel   wall.  c  s.    Cavo- 

surface  anuje.  A  dentin  wall  and  an  enamel  wall  may  he  continuous  on  the  same  plane  as  the  cut 
on  the  left-hand  side  of  the  figure;  or,  the  dentin  wall  and  the  enamel  wall  may  be  cut  on  different 
planes  as  on  the  right-hand  side  of  the  figure. 
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First  set  of  line  angles : 

A  linguo-gingival  angle, 
A  bucco-gingival  angle, 
A  linguo-occlusal  angle, 
A  Lucco-occlusal  anglo. 
Second  set  of  line  angles: 
An  axio-lingual  angle. 
An  axio-occlusal  angle. 
An  axio-buccal  angle, 
An  axio-gingival  angle. 
Point  angles : 

An  axio-linguo-gingival  angle. 
An  axio-bucco-gingival  angle, 
An  axio-linguo-occlusal  angle, 
An  axio-bucco-occlusal  angle. 
But  in  mesial  and  distal  cavities  in  the  bicuspids  and  molars 
as  prepared  for  filling,  the  occlusal  wall  is  generally  cut  away 
and  a  step  formed  in  the  occlusal  surface,  forming  a  complex 
cavity.    In  this  case,  the  occlusal  wall  is  missing  and  all  of  the 
angles  formed  by  the  junction  of  this  wall  with  others  are  also 
missing.     Then  the  step  in  the  occlusal  surface  has  its  angles 
the  same  as  in  a  simple  occlusal  cavity,  except  that  the  angles 
pertaining  to  the  missing  wall,  mesial  or  distal,  are  also  missing. 
This  is  a  universal  rule  with  complex  cavities.    Line  angles  are 
shown  in  Figure  4.    Point  angles  are  shown  in  Figure  5.    See 
also  Figures  6,  7. 

Hence  a  mesio-  or  disto-occlusal  cavity  has  — 
In  the  mesial  or  distal  portion : 
First  set  of  line  angles : 

A  bucco-gingival  angle,  b.  g. 
A  linguo-gingival  angle,  l.  q. 
Second  set  of  line  angles: 

A  bucco-axial  angle,  b.  a. 
A  linguo-axial  angle,  l.  a. 
A  gingivo-axial  angle,  g.  a. 
Point  angles : 

A  gingivo-bucco-axial  angle,  g.  b.  a. 
A  gingivo-linguo-axial  angle,  g.  l.  a. 
In  the  step  portion : 

First  set  of  line  angles : 

A  bucco-distal  (or  mesial)  angle,  b.  d. 
A  linguo-distal  (or  mesial)  angle,  l.  d. 
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Second  set  of  line  angles: 

A  disto-  (or  mesio-)  pulpal  angle,  d.  p. 
A  linguo-pulpal  angle,  l.  p. 
A  bucco-pulpal  angle,  b.  p. 
Point  angles: 

A  disto-  (or  mesio-)  bucco-pulpal  angle,  d.  b.  p. 
A  disto-  (or  mesio-)  linguo-pulpal  angle,  d.  l.  p. 
And  a  line  angle  formed  by  the  junction  of  the  axial  and 
pulpal  walls. 

An  axio-pulpal  angle,  a.  p. 
And  two  point  angles,  formed  by  the  junction  of  the  pulpal 
and  axial  walls  with  the  lingual  wall  and  with  the  buccal  wall. 
A  pulpo-linguo-axial  angle,  p.  l.  a. 
A  pulpo-bucco-axial  angle,  p.  b.  a. 
The  rule  illustrated  in  the  above  is  universal.     A  buccal 
cavity  with  an  occlusal  step,  or  united  with  an  occlusal  cavity, 
would  also  have  its  pulpo-axial  angle.     The  angles  belonging 
to  the  occlusal  wall  of  the  buccal  cavity  would  be  missing,  and 
the  angles  belonging  to  the  buccal  wall  of  the  occlusal  cavity 
would  also  be  missing.    This,  however,  makes  no  differenoe  what- 
ever with  the  naming  of  the  remaining  angles.    If,  however,  the 
pulp  of  the  tooth  is  removed,  removing  the  axial  and  pulpal 
walls,  the  angles  formed  by  the  junction  of  these  walls  with  the 
other  walls  are  also  removed,  and  the  angles  of  the  pulp  chamber 
(sub-pulpal  angles)  substituted. 

Labial  or  lingual  cavities  in  the  incisors  and  cuspids  have  — 
First  set  of  line  angles : 

A  mesio-gingival  angle, 
A  disto-gingival  angle, 
A  mesio-incisal  angle, 
A  disto-incisal  angle. 
Second  set  of  line  angles : 
An  axio-gingival  angle. 
An  axio-mesial  angle, 
An  axio-distal  angle. 
An  axio-incisal  angle. 
Point  angles : 

An  axio-mesio-gingival  angle, 
An  axio-disto-gingival  angle, 
An  axio-mesio-incisal  angle, 
An  axio-disto-ineisal  angle. 
Mesial  and  distal  cavities  in  the  incisors  and  cuspids  have, 
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on  account  of  their  triangular  form,  but  three  angles  instead 
of  four.    They  have  — 

First  set  of  line  angles : 
A  labio-gingival  angle, 
A  linguo-gingival  angle, 
*An  incisal  angle. 
Second  set  of  line  angles : 
An  axio-labial  angle. 
An  axio-lingual  angle. 
An  axio-gingival  angle. 
Point  angles : 

An  axio-labio-gingival  angle. 
An  axio-linguo-gingival  angle, 
*An  axio-incisal  angle. 
In  mesial  and  distal  cavities  in  the  incisors  and  cuspids 
involving  the  loss  of  the  incisal  angle  of  the  tooth,  the  incisal 
angle  and  the  axio-incisal  angle  will  be  missing  and  the  incisal 
step  when  formed  will  have  its  set  of  angles.    These  are  — 
First  set  of  line  angles : 

A  mesio-  (or  disto-)  labial  angle, 
A  mesio-  (or  disto-)  lingual  angle. 
Second  set  of  line  angles : 

A  pulpo-distal  (or  mesial)  angle, 
A  pulpo-lingual  angle, 
A  pulpo-labial  angle, 
A  pulpo-axial  angle. 
Point  angles : 

A  mesio-  (or  disto-)  labio-pulpal  angle, 
A  mesio-  (or  disto-)  linguo-pulpal  angle. 
While  all  angles  are  theoretically  and  actually  present  as 
named  and  according  to  the  rules  given  and  illustrated,  these 
incisal  steps  are  so  narrow  that  it  would  rarely  be  desirable  to 
name  the  point  angles  in  any  directions  for  cavity  preparation 
or  in  cavity  description. 

These  lists  of  cavity  angles  may  seem  long  and  tedious, 
but  it  must  be  remembered  that  in  any  directions  for  the  prep- 
aration of  cavities,  or  in  cavity  descriptions,  very  few  of  them 


*  Note. —  The  incisal  ancle  given  here  ia  the  one  exception  to  the  rule  of  naming 
cavity  angles.  If  the  rule  were  followed  strictly,  it  would  be  the  labio-lingual  line 
angle,  for  it  ia  formed  liy  the  juiictiiin  of  the  labial  and  lingual  walls.  In  like  manner 
the  axio-incisal  point  angle  Wduld  be  the  axio-labio-lingual  angle.  This  latter  ia 
formed  by  the  junction  of  the  labial,  Ungual  and  axial  walla,  but  is  never  called  by 
the  compound  name  formed  by  these  words.  The  name,  incisal  angle,  is  distinctive 
and  gives  rise  to  no  confusion. 


14  THE    TECHNICAL,   PROCEDURES   IN    FILLING    TEETH. 

need  to  be  mentioned.  However,  the  student  should  be  able  to 
understand  just  what  is  meant  when  any  one  of  them  is  men- 
tioned, or  be  able  to  name  any  of  them  in  any  cavity.  This  he 
will  not  do  by  memorizing  lists  that  are  given,  but  by  so  learning 
the  application  of  the  rules  as  to  be  able  to  correctly  apply  a 
name  to  any  angle  of  any  cavity. 

Nomenclature  of  Enamel  Margins. 

The  enamel  margin  includes  the  whole  outline  of  the  cavity 
and  is  equivalent  to  the  marginal  lines  of  the  cavity.  In  this 
sense  the  enamel  margin  marks  the  outlines  of  the  cavity. 

The  cavo-surface  angle  of  a  cavity,  or  of  the  enamel,  is 
the  angle  formed  by  the  junction  of  the  wall  of  the  cavity  with 
the  surface  of  the  tooth.  Figure  8,  c.  s.  The  cavo-surface  angle 
of  a  cavity  will  ordinarily  be  of  enamel ;  under  some  unusual 
conditions  it  may  be  of  dentin ;  or,  in  cavities  that  extend  beyond 
the  gingival  line,  the  cavo-surface  angle  will  be  of  cementum. 
The  term  cavo-surface  angle  is  used  especially  when  it  is  desired 
to  indicate  the  form  to  be  given  this  angle  in  any  particular  por- 
tion of  the  enamel  margin,  or  outline  of  a  cavity ;  as,  the  buccal 
cavo-surface  angle  is  to  be  beveled. 

The  dento-enamel  junction  is  the  line  of  junction  of  the 
dentin  and  enamel  as  it  appears  in  the  walls  of  cavities.    Figure 

8,  D.  E. 

The  ENAMEL  WALL  is  that  portion  of  the  wall  of  a  cavity 
which  consists  of  enamel,  e.  w.  It  includes  the  thickness  of  the 
enamel  from  the  dento-enamel  junction  to  the  cavo-surface  angle. 

The  dentin  wall  is  that  portion  of  the  wall  of  a  cavity 
which  consists  of  dentin,    d.  w. 

The  dentin  wall  of  a  cavity  and  the  enamel  wall  may  be 
on  the  same  inclination  and  continuous  as  on  the  left  hand  of 
Figure  8,  supposing  that  to  be  the  wall  of  a  cavity.  Or  the 
dentin  wall  may  be  on  one  inclination  and  the  enamel  wall  on 
another,  as  shown  by  d.  w.  for  the  dentin  wall  and  e.  w.  for  the 
enamel  wall,  supposing  these  to  constitute  the  cavity  wall. 

The  Planes  of  the  Teeth  and  the  Inclination  op 
Cavity  Walls. 

The  teeth  have  three  planes  which  may  frequently  be  used 
to  advantage  in  cavity  description,  and  especially  in  speaking  of 
the  inclination  of  cavity  walls. 

The  horizontal  plane,  Figure  9,  is  at  right  angles  to  the 


Fig.  9.     An  upper  molar  tooth  cut  in  the  horizontal  plane. 

Fio.   10.     An  upper  molar  tooth  cut  in  the  a.xiomesio-distal  plane. 

Fig.    11.     An  upper  molar  tooth  cut   in   the  axio-bucco-lingiial   plane. 


Fia.  12. 


Fia.   W. 


Fio.  14. 


fourth  occluso.gingivally. 
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long  axis  of  the  tootli  and  may  be  supposed  to  cut  through  the 
crown  at  any  point  in  its  length. 

The  axio-mesio-distal  plane,  or  the  mesio-distal  plane, 
Figure  10,  passes  through  the  tooth  mesio-distally  parallel  with 
its  long  axis. 

The  axio-bucco-lingual  plane,  or  the  bucco-lingual  plane, 
Figure  11,  passes  through  the  tooth  bucco-lingually  parallel 
with  its  long  axis.  In  the  incisors  and  cuspids  this  is  the  labio- 
lingual  plane. 

The  inclination  at  which  walls  of  cavities  are  cut,  or  of 
the  dentin  wall  and  the  enamel  wall,  when  each  is  specifically 
mentioned,  is  reckoned  from  these  planes  of  the  teeth.  When 
great  accuracy  of  statement  is  desired,  the  inclination  may  be 
given  in  centigrades.  More  generally  the  term,  outward  inclina- 
tion, or  inclined  outward,  is  used,  with  some  word  expressing 
degree,  as  slightly,  strongly,  etc.  In  this  use  of  words  the  wall 
of  the  cavity  mentioned  is  always  inclined  away  from  the  plane 
of  the  tooth  in  passing  from  within  outward.  The  enamel  wall 
and  the  dentin  wall  of  any  given  part  of  a  cavity  may  be  on  dif- 
ferent inclinations;  for  instance,  the  lingual  dentin  wall  of  a 
mesial  cavity  in  a  first  molar  tooth  may  be  cut  in  the  mesio-distal 
plane  and  the  enamel  wall  inclined  outward  five  or  six  centi- 
grades, as  shown  in  Figure  8.  This  will  make  a  slight  angle  at 
the  dento-enamel  junction. 

The  bevel  of  the  cavo-surface  angle  is  always  reckoned  from 
the  plane  of  the  enamel  wall. 

The  Use  of  Divisions  of  the  Surfaces  or  the  Teeth  in 
Cavity  Description. 

Whenever  we  wish  to  indicate  in  words  the  portion  of  a 
surface  of  a  tooth  involved  in  decay,  or  the  extent  of  a  cavity, 
we  may  conveniently  do  so  by  an  imaginary  division  of  the 
surface  into  thirds,  fourths  or  fifths.  This  division  may  be 
mesio-distally  upon  a  buccal,  lingual,  or  occlusal  surface,  or 
occluso-gingivally  upon  a  buccal,  lingual,  mesial  or  distal  sur- 
face, or  it  may  be  bucco-lingually  upon  an  occlusal,  mesial  or 
distal  surface.  In  otiier  words,  the  divisions  may  be  made  upon 
any  one  of  the  planes  of  the  tooth.    Figures  12,  13,  14. 

For  instance,  of  a  cavity  in  a  buccal  surface,  we  may  say 
it  involves  the  middle  third  mesio-distally  of  the  gingival  third 
occluso-gingivally.  Or,  if  the  cavity  is  broader,  we  may  say  it 
involves  the  middle  three-fifths  bucco-lingually  of  the  second 
fourth  of  the  surface  occluso-gingivally,  as  in  Figure  14. 
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In  this  use  of  words,  it  must  be  borne  in  mind  that  when 
the  adverbial  form  is  used,  it  indicates  direction.  Mesio-distally 
means  from  mesial  to  the  distal.  Bucco-lingually  means  from 
the  cheek  toward  the  tongue,  etc.  This  use  of  words  is  so  simple 
that  it  should  only  require  mention  to  be  perfectly  understood. 
Surgeons  continually  use  this  jjlan  in  speaking  of  the  location 
of  fractures  of  the  bones.  As,  for  instance,  the  humerus  was 
broken  at  the  junction  of  the  middle  and  upper  thirds,  or  the 
radius  was  broken  in  the  middle  of  the  lower  third,  etc.  There 
is  no  need  of  any  specific  rules  for  this  use  of  words  in  dividing 
the  surfaces  of  the  teeth  in  cavity  descriptions,  as  any  divisions 
intelligently  made  will  be  readily  understood,  and  the  portions 
of  the  surface  involved  quite  accurately  described.  If  it  is  said 
that  a  cavity  in  the  mesial  surface  of  a  first  lower  molar  extends 
from  the  occlusal  surface  to  the  junction  of  the  gingival  and 
middle  thirds,  and  bucco-lingually  from  the  mesio-buccal  angle 
to  the  junction  of  the  middle  and  lingual  thirds,  it  should  be 
understood.  The  same  conception  of  the  cavity  should  be 
obtained  if  it  is  said  that  it  occupies  the  buccal  two-thirds  bucco- 
lingually,  or  that  it  occupies  the  buccal  and  middle  thirds.  There 
is  scarcely  any  limit  to  the  use  that  may  be  made  in  cavity 
descriptions  of  these  divisions  of  the  surfaces  of  the  teeth. 
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CUTTING  INSTRUMENTS. 

ILLUSTRATIONS:    FIGURES  15-24. 

IN  the  past  the  want  of  some  recognized  scheme  of  nomen- 
clature and  classification  of  dental  operating  instruments 
which  would  individualize  the  instrimients  of  the  several  orders 
and  classes  has  been  a  great  bar  to  progress  in  teaching  instru- 
mentation. This  has  been  felt  by  all  who  have  labored  for  exact- 
ness in  their  operations,  or  have  endeavored  to  express  tlie 
manner  of  their  performance  in  writing,  or  to  speak  of  the 
instruments  used.  A  teacher  had  no  means  cf  telling  his  stu- 
dents just  what  particular  instrument  he  would  use  in  perform- 
ing a  specific  act  in  excavating  a  given  cavity.  So  long  as  the 
writer  or  speaker  is  without  this  means  of  communication, 
students  in  school,  dentists  in  societies,  or  readers  of  the  litera- 
ture, will  be  unable  to  know  just  what  is  meant,  and  any  descrip- 
tion of  cavity  preparation  will  be  confusing  and  without  the 
force  of  exactness.  That  which  is  needed  is  a  strict  classifica- 
tion of  the  useful  forms  of  excavators,  pluggers,  etc.,  and  a 
nomenclature  that  will  designate  each  individual  form. 

Students  need  in  the  beginning  of  school  work  a  close  drill 
in  the  appreciation  of  the  forms,  particularly  of  cutting  instru- 
ments, which  will  enable  them  to  discover  the  peculiarities  of 
each  with  exactness,  as  to  width,  length  and  angle  of  blade 
and  the  proportions  of  the  several  parts.  If  this  be  coupled 
with  a  close  drill  in  the  uses  and  observation  of  the  capabilities 
of  each  of  the  several  classes  of  forms,  an  impression  will  be 
made  upon  the  mind  and  a  skill  acquired  by  the  hand  that  will 
be  a  great  aid  in  the  development  of  manipulative  ability.  Such 
a  nomenclature  has  now  had  sufficient  trial  and  is  found  adapted 
to  the  naming  of  all  manner  of  cutting  instruments  and  pluggers. 

INSTRUMENT  NOMENCLATURE. 

Names  of  parts.  Each  excavator  is  composed  of  a  shaft, 
which  is  used  as  a  handle,  a  shank  and  a  blade.  Usually  in  exca- 
vators, the  shaft  is  perfectly  straight  and  without  variation  in 
size.  The  shank  begins  with  the  first  turned  part  and  connects 
the  shaft  with  the  blade  or  working  point.     It  usually  tapers 
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from  its  connection  with  the  shaft  to  where  the  blade  begins. 
The  blade  is  the  part  bearing  a  cutting  edge.  It  begins  at  the 
angle  which  terminates  the  shank  —  the  last  one,  if  there  are 
two  or  more  —  and  terminates  in  a  cutting  edge. 

Pluggers  have  no  cutting  edge.  The  part  corresponding 
with  the  blade  in  excavators  terminates  in  a  blunt  point  called 
the  nib,  or  simply  the  point.  The  end  of  this  nib  is  called  the 
face  of  the  plugger,  and  is  usually  finely  serrated  or  roughened 
to  prevent  slipping.  The  face  itself  may  be  flat  or  rounded. 
The  form  of  the  face  may  be  round,  square,  or  a  parallelogram. 

Names  of  Operating  Instruments. 

Each  of  the  names  applied  to  instruments  has  a  meaning. 
They  are  descriptive  of  their  uses,  as  excavator,  plugger,  sepa- 
rator ;  or  the  manner  of  use,  as  hand  plugger.  They  describe 
the  forms  of  blades  of  cutting  instruments,  as  hatchet,  hoe, 
spoon ;  or  they  describe  the  form  of  the  shank,  as  contra-angle, 
binangle,  etc. 

Note  especially  that  there  are  four  classes  of  names.    First, 
those  which  denote  the  purpose,  are  order  names,  as  plugger, 
excavator;    second,  those  which  denote  position  or  manner  of 
use,  sub-order  names,  as  hand  or  mallet  plugger,  enamel  hatchet ; 
third,  those  which  describe  the  form  of  point,  class  names,  as 
hatchet,  spoon;    and  fourth,  those  which  describe  the  form  of 
shank,  sub-class  names,  as  binangle,  contra-angle,  bayonet,  etc. 
These  names  are  classified  as  follows : 
Order  names. 
Sub-order  names. 
Class  names. 
Sub-class  names. 
Order   names   denote  purpose   and   answer   the   question, 
"what  for?" 

Examples :     Excavators, 
Pluggers, 
Separators, 
Scalers, 
Clamps,  etc. 
Sub-order  names  denote  the  manner  or  position  of  use, 
and  answer  the  question,  "where  or  how  used?"  and  are  usually 
a  prefix  to  an  order  name. 

Examples:     Hand  mallet. 
Hand  plugger. 
Mallet  plugger. 
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Enamel  hatchet, 
Push  scaler, 
Pull  scaler, 
Molar  clamp,  etc. 
Class  names  are  descriptive  of  the  working  point  of  the 
instrument. 

Examples:     Hatchet,  see  Figure  22. 
Hoe,  "  "       22. 

Spoon,        "  "       22. 

Discoid,     "         "       23. 
Cleoid,       "  "       23. 

Serrated  plugger, 
Smooth  plugger,  etc. 
These  are  also  used  as  prefixes  to  order  names,  as  in  the 
last  two;   and  also  as  in  hatchet  excavator,  hoe  excavator,  etc. 
SuB-cLASs  NAMES  describe  the  shape  of  the  shank  of  the 
instrument. 

Examples :     Mon-angle, 
Binangle, 
Triple-angle, 
Quadrangle, 
Contra-angle, 
Bayonet,  etc. 
These  names  are  often  combined  for  more  complete  descrip- 
tions of  the  instruments  named,  thus:     Mon-angle  excavator, 
or,   mon-angle   hatchet   excavator,   binangle   spoon   excavator, 
contra-angled  enamel  hatchet,  etc.    In  these  combinations  each 
name  is  descriptive  of  some  part  of  the  instrument  or  of  its 
uses.    In  general,  however,  those  descriptive  of  the  shank  are 
omitted. 

Order  names  and  sub-order  names  are  sufficiently  defined 
above,  but  class  names  and  sub-class  names  need  further  defini- 
tion and  description. 

CLASS    NAMES   OF   EXCAVATORS. 
ILLUSTRATIONS:    FIGURES  22-23. 

Hatchet.  The  shank  has  one  or  more  angles  or  curves,  the 
last  length  forming  the  blade,  the  flat  sides  of  which  are  in  the 
plane  of  the  angle  or  angles,  or,  if  the  blade  were  at  an  angle  of 
25  centigrades  with  the  shaft,  the  cutting  edge  would  be  parallel 
with  the  shaft. 

Hoe.  The  shank  has  one  or  more  angles,  the  last  length 
forming  the  blade,  the  flat  sides  of  which  are  in  a  plane  inter- 
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secting  at  right  angles  the  plane  of  the  angle  or  angles,  or  is  at 
right  angles  with  the  shaft. 

Chisel.  Straight  blade  with  cutting  edge  formed  by  bevel- 
ing from  one  side.  The  blade  is  usually  straight  with  the  shaft, 
but  may  be  slightly  curved. 

BiNANGLE  CHISEL.  A  cMsel  blade  placed  at  a  slight  angle 
with  the  shaft  in  the  hoe  form.    They  are  contra-angled. 

Enamel  hatchets.  Chisel  blades  placed  in  hatchet  form 
by  the  direction  of  the  angles  of  the  shank.  They  are  made 
rights  and  lefts  by  the  bevel  of  the  cutting  edge  being  placed  on 
opposite  sides  of  the  blades  to  constitute  the  pair.  They  are 
intended  to  assist  the  chisels  in  chipping  away  overhanging 
enamel  and  other  work  in  the  preparation  of  cavities. 

Spoons.  The  spoons  are  always  made  in  pairs.  They  are 
first  made  in  the  form  of  enamel  hatchets  and  then  the  blade  of 
the  one  is  curved  to  the  right  and  the  blade  of  the  other  is  curved 
to  the  left,  then  the  cutting  edge  is  ground  to  a  semi-circle  and 
sharpened  to  a  thin  edge.  This  curve  of  the  blade  is  in  a  plane 
that  intersects  at  right  angles  the  plane  of  the  principal  angle 
or  angles.  This  direction  of  the  curve  of  the  blades  makes  the 
instruments  true  rights  and  lefts,  i.  e.,  lateral  cutting  instru- 
ments. 

Gingival  margin  trimmers.  These  instruments  are  formed 
like  the  spoons  both  as  to  the  curves  of  the  blades  and  the  dimen- 
sions, but  the  angle  of  the  cutting  edges  of  one  pair  is  arranged 
for  beveling  of  the  cavo-surface  angle  of  the  gingival  wall  of  a 
mesial  cavity,  and  the  angle  of  the  cutting  edge  of  another  pair  is 
arranged  for  beveling  the  cavo-surface  angle  of  the  gingival 
wall  of  a  distal  cavity.  For  this  work  the  cutting  edge  is 
ground  in  a  bevel  instead  of  being  ground  to  a  thin  edge  as  in 
the  spoons.    They  have  no  other  use. 

Discoid  (Disc-like,  circular).  The  blade  is  circular  in  form, 
having  a  cutting  edge  extending  around  the  whole  periphery, 
except  that  portion  by  which  it  is  joined  to  the  shank.  This 
circular  blade  is  placed  at  more  or  less  of  an  angle  with  the 
shaft. 

CLEoro  (Claw-like,  in  the  form  of  a  claw).  Sharp  pointed 
blades  in  the  form  of  a  claw,  with  cutting  edges  on  two  sides  of 
the  blade. 

STJB-CLASS   names. 

A  sub-class  name  is  one  applied  to,  and  is  descriptive  of  the 
angles  and  curves  of  the  shank  of  an  instrument  which  leads 
to  the  blade  or  working  point. 
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MoN-ANGLE.  An  instrument  having  one  angle  only  leading 
to  the  working  point,  as  in  pluggers,  or  in  the  blades  of  exca- 
vators. Mon-angles  form  a  large  majority  of  ordinarj'^  hatchet 
and  hoe  excavators.  In  the  more  considerable  angles  only  the 
shorter  blades  can  be  successfully  used  as  mon-angles,  for  the 
reason  that  when  the  blade  is  long,  its  inclination  carries  its 
working  point  laterally  so  far  from  the  central  line  of  the  shaft 
as  to  render  the  instrument  liable  to  turn  in  the  hand  when  the 
edge  is  forcibly  applied,  as  the  instruments  in  Figure  15.  This 
renders  the  instrument  unsteadj'  and  ineffective. 

CoNTEA-ANGLE.  All  cuttiug  instruments,  in  which  the  angle 
and  length  of  blades  would  carry  the  ciitting  edges  more  than 
three  millimeters  from  the  line  of  the  central  axis  of  the  shaft, 
should  be  contra-angled,  as  in  Figure  16.  In  the  contra-angles 
there  are  the  binangles  and  the  triple-angles. 

BiNANGLE  coNTRA-ANGLE.  In  au  instrument  of  the  angle  of 
12  centigrades  or  less,  the  binangle  contra-angle  will  bring 
the  cutting  edge  sufficiently  near  the  central  line  of  the  shaft, 
and  at  the  same  time  carry  the  shank  sufficiently  out  of  the  way 
to  permit  the  use  of  the  full  length  of  the  blade  (see  enamel 
hatchets  and  spoons,  Figure  22).  In  forming  a  binangle  contra- 
angle  the  shank  of  the  instrument  is  first  bent  backward  (from 
the  direction  of  the  cutting  edge),  and  nearer  the  cutting  edge 
another  bend  is  made  forward  —  this  length  forming  the  blade, 
the  object  being  to  form  a  long  blade,  the  edge  of  which  will  be 
near  the  central  line  of  the  shaft,  as  shown  in  Figure  16. 

Triple-angle  contra-angle.  In  instruments  of  a  greater 
angle  than  12  centigrades  a  binangle  will  not  bring  the  cutting 
edge  sufficiently  near  the  central  line  of  the  shaft,  therefore  a 
triple-angle  contra-angle  must  be  made  (see  hatchet  12-5-23  and 
hoe  12-5-23,  Figure  22).  This  is  done  by  first  bending  the  shank 
backward,  as  in  the  binangle  contra-angle,  and  then  foi"ming 
another  angle  which  will  bring  the  remainder  of  the  shank  par- 
allel with  the  shaft;  then  passing  forward  a  space  of  more  or 
less  length  as  may  be  required,  another  bend  is  made  f  oi'ward  by 
which  the  blade  is  formed.  In  this  way  the  cutting  edge  of  a  long 
blade  is  brought  sufficiently  near  the  central  line  of  the  shaft  for 
effective  work  and  the  shank  carried  sufficiently  out  of  the  way 
to  permit  the  full  use  of  the  length  of  the  blade. 

Long  blades  that  require  contra-angling  are  mostly  for  use 
in  places  where  a  long  reach  of  blade  is  necessary.  (See  long 
hatchets  and  long  hoes,  Figure  21.) 
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RULES   FOR   FORMING    CONTBA-ANGLES.       RECAPITULATION. 

1st.  All  blades,  the  angle  and  length  of  which  will  bring  the 
cutting  edge  more  than  three  millimeters  from  the  central  line 
of  the  shaft,  should  be  contra-angled. 

2d.  All  instruments  with  angles  of  12  centigrades  or  less, 
when  requiring  contra-angles,  should  be  binangle  contra-angles. 

3d.  All  instruments  with  angles  of  more  than  12  centi- 
grades, when  requiring  contra-angles,  should  be  triple-angle 
contra-angles. 

4th.  \Vhen  the  contra-angle  is  used,  the  cutting  edge  of  the 
instrument  should  be  brought  within  two  millimeters  of  the  cen- 
tral line  of  the  shaft,  or  better  —  when  the  contra-angle  is  used, 
the  working  edge  should  be  brought  just  so  near  the  central  line 
of  the  shaft  that,  when  the  instrument  is  laid  edge  downward 
upon  a  plane  surface  (as  the  top  of  a  table),  the  edge  should  just 
touch,  but  not  actually  rest  upon  the  surface. 

Formula  Names. 

Formula  names  have  been  adopted  for  the  cutting  instru- 
ments which  describe  each  individual  instrument  so  accurately 
that  each  one  may  be  known  when  its  class  and  formula  is  spoken 
or  written.  This  is  necessary  in  order  that  a  teacher  or  writer 
may  be  understood  when  speaking  of  the  use  of  particular  instru- 
ments, and  that  students  and  dentists  may  speak  intelligently  of 
these  matters  to  each  other. 

These  formula  names  are  formed  upon  the  same  principle 
as  that  used  by  the  carpenter  in  naming  his  chisels  or  augers,  as 
half-incli  chisel,  one-inch  chisel,  three-quarter-inch  auger,  etc.  But 
to  sufficiently  describe  the  point  of  an  excavator  so  that  the  par- 
ticular instrument  will  be  known  at  sight,  it  is  necessary  to  give 
three  measurements.  In  all  of  this,  the  metric  system  of  meas- 
urement is  used  and  there  are  three  distinct  units:  One  for 
width  of  blade,  the  tenth  of  a  millimeter;  one  for  length  of 
blade,  the  millimeter ;  one  for  the  angle  of  blade,  the  centigrade. 
We  give  first  the  class  name,  as  hatchet,  hoe,  spoon,  etc.,  and 
then  give  the  formula  of  the  point  or  working  part.  This  for- 
mula consists  of  the  measurement,  first,  of  the  width  of  the  blade 
in  tenths  of  a  millimeter  used  as  the  unit ;  second,  of  the  length 
of  the  blade  in  millimeters ;  third,  the  angle  of  the  blade  with  its 
shaft  or  handle,  in  centigrades,  or  hundredths  of  the  circle.  Note 
particularly  that  the  width  and  length  make  up  the  size  of  the 
blade.    Also,  in  order  that  the  individual  instruments  of  the  set 
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may  be  easily  learned  and  remembered,  we  confine  the  set  to  a 
regular  range  of  sizes  and  range  of  angles  of  blades  that  will 
give  an  orderly  set  for  practical  use  and  a  sufficient  variety  of 
forms.  In  this  way,  unnecessary  multiplication  of  forms  is  pre- 
vented. 

THE    METRIC    SYSTEM    OF    MEASUREMENT. 

There  is  but  one  possible  way  of  learning  any  system  of 
measurement  and  that  is  bj^  using  it.  The  denominations  of  the 
system  may,  however,  be  learned  from  books.  In  the  metric 
system  these  denominations,  so  far  as  our  uses  in  dentistry 
require,  are : 

Meter 39  inches  approximately. 

Decimeter,  tenth  of  a  meter 4      "  * ' 

Centimeter,  hundredth  of  a  meter. .  .      3       "  '* 

Millimeter,  thousandth  of  a  meter.  . .    ^'^       "  " 

Tenths,  hundredths  and  thousandths  of  a  millimeter. 
Thousandths  of  a  millimeter  are  called  microns.  The  micron 
is  used  only  in  microscopic  measurements.  In  measurements  of 
ordinary  small  bulks  of  liquids,  or  of  solids,  the  cubic  centimeter 
(abbreviation  c.c.)  and  the  liter  are  the  principal  denominations 
used.  Here  the  measurement  is  of  the  three  sides  of  a  cube,  thus : 
10  X  10  X  10  =  1,000.  Therefore,  there  are  one  thousand  cubic 
centimeters  in  one  liter  of  water  or  other  liquid.  This  is  all  sim- 
ple enough  for  any  one  to  understand  at  a  glance,  but  to  really 
know  what  it  means  or  to  know  it  in  use  so  that  one  may  have  an 
actual  knowledge  of  what  the  terms  and  figures  mean,  requires  a 
wide,  practical  use  of  it. 

DENTAL   INSTRUMENT    GAUGE. 
IIAUSTRATION :    FIGURE  17. 

This  gauge  for  dental  instruments  is  used  especially  in  the 
measurement  of  excavators,  jjluggers  and  burs.  It  is  in  the  metric 
system.  The  smaller  gradations  on  the  principal  bar  are  milli- 
meters. The  gradations  of  the  width  of  the  slot  formed  by  the 
smaller  bar  on  the  left  are  tenths  of  millimeters.  The  circular 
head  has  one  hundred  divisions  —  centigrades  —  for  the  meas- 
urement of  angles.    It  is  used  as  follows : 

1.  Measure  the  width  of  the  blade  in  the  slot  numbered 
from  0  to  50,  which  gives  the  width  in  tenths  of  a  millimeter.  In 
this  case  the  tenth  millimeter  is  used  as  the  unit  and  entered  as 
a  whole  number.    This  is  the  first  figure  in  the  formula. 
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2.  Measure  the  length  of  the  blade  in  the  gradations  on  the 
principal  bar,  which  gives  the  length  of  the  blade  in  millimeters. 
This  is  the  second  figure  of  the  formula. 

3.  Measure  the  angle  of  the  blade  with  its  shaft.  Lay  the 
handle  of  the  instrument  on  the  main  bar  of  the  gauge,  parallel 
with  the  lengthwise  lines,  and,  while  keeping  it  so,  bring  the 
blade  (turned  toward  the  small  numbers  to  the  right)  parallel 
with  one  of  the  gradations  of  the  circular  head.  This  will  give 
the  angle  of  the  blade  with  the  shaft  in  centigrades  or  hundredths 
of  the  circle.  This  gives  the  third  figure  of  the  formula  and  com- 
pletes it. 

Whenever  it  is  necessary  to  designate  the  angle  of  the  cut- 
ting edge  of  a  blade  with  its  shaft,  it  is  done  by  sliding  the  instru- 
ment, without  rotating  it,  to  the  left,  keeping  its  shaft  parallel 
with  the  longitudinal  lines  on  the  gauge,  until  the  angle  of  the  cut- 
ting edge  corresponds  with  one  of  the  lines  of  the  larger  numbers 
to  the  left.  This  number  is  then  entered  in  brackets  following 
the  width  number.  (See  gingival  margin  trimmers.  Figure  23.) 
When  not  so  designated,  the  cutting  edge  is  at  right  angles  with 
the  length  of  the  blade.  Note  particularly  that  all  angles  are 
made  from  the  line  of  the  long  axis  of  the  handle  or  shaft  of  the 
instrument  and  express  the  deviation  of  the  blade  from  that  line. 

These  formulas  are  stamped  on  the  handles  of  the  excava- 
tors. Plugger  points  may  be  measured  and  designated  in  a  sim- 
ilar manner. 

The  diameters  of  burs  and  drills,  and  the  dimensions  of 
plugger  points  may  be  obtained  by  measurement  in  the  slot.  The 
instrument  gauge  here  described  is  necessarily  a  rather  expen- 
sive instrument,  designed  more  especially  for  the  use  of  instru- 
ment makers  and  others  where  great  exactness  is  required.  The 
Boley  gauge  described  later,  and  which  every  dentist  and  dental 
student  should  have,  though  less  convenient,  will  answer  for  all 
instrument  measurements  except  the  measurement  of  angles. 
The  measurement  of  angles  may  be  done  as  well  on  the  illustra- 
tion of  instrument  here  published ;  other  measurements  can  also 
be  made,  but  less  perfectly. 

The  CENTIGRADE  CIRCLE,  Figure  17,  was  adopted  for  the  meas- 
urement of  the  angles  of  instrument  blades  with  shafts  or  han- 
dles after  much  inquiry  and  trial  of  the  divisions  of  the  circle  in 
general  use.  The  astronomical  divisions  of  the  circle  (360 
degrees)  would  be  very  cumbersome  because  of  its  excessive 
number.  The  division  of  the  mariner's  compass  (32  points)  was 
not  found  well  suited  to  this  work.     After  much  measurement 
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and  study  of  the  angles  of  instruments  in  the  market,  and  espe- 
cially of  the  favorite  instriunents  in  dentists'  cases,  the  following 
angles  in  degrees  of  the  astronomical  scale  were  tried :  20,  40,  60, 
80,  100  degrees.  This  was  not  found  to  give  a  good  mental  con- 
ception of  the  relation  of  the  angles  to  the  quarter  circle,  which 
was  the  principal  factor  sought.  The  centigrade  circle  was  tried 
with  so  much  better  results  that  it  was  adopted.  It  was  found 
also  that  a  fairly  even  progression  of  numbers  gave  better  angles. 
It  has  proven  very  easy  of  mental  grasp  as  compared  with  the 
other  scales  or  divisions  of  the  circle.  To  convert  centigrades 
into  degrees,  multiply  360  by  the  number  of  centigrades  and 
divide  by  100,  or  simply  cut  off  two  figures  (move  the  decimal 
point  two  figures  to  the  left),  as  in  calculating  interest.  The  fol- 
lowing is  a  comparison  of  the  centigrades  angle  used,  with 
degrees : 

6  centigrades  =    21.6  degrees. 

12  "  =   43.2 

18  "  =   64.8 

23  "  =    82.8 

28  "  =100.8 

80  "  =288.0 

95  "  =342.0 

The  two  last  are  angles  of  the  cutting  edges  of  tlie  gingival  mar- 
gin trimmers.    See  Figure  23. 

THE    BOLEY    GAUGE. 

In  dentistry,  the  metric  system  is  much  better  suited  to  the 
measurements  necessary  than  feet  and  inches.  For  all  of  this 
work,  except  the  measurement  of  instruments,  the  Boley  gauge, 
Figure  18,  is  much  the  best  device.  It  should  be  in  the  hands 
of  every  student  and  dentist.  It  is  widely  used  by  watchmakers 
and  scientific  men,  and  it  is  cheap  enough  for  any  one  to  own. 
With  it,  one  can  make  measurements  to  one-tenth  millimeter 
without  difficult}-.  As  there  are  approximately  twenty-five  milli- 
meters to  the  inch,  this  is  one-two  hundred  and  fiftieth  of  an 
inch.  In  doing  this  the  Vernier  is  used.  This  is  the  short  scale 
on  the  sliding  piece  by  which  the  jaws  of  the  instrument  are 
opened.  Notice  particularly  that  the  ten  divisions  of  this  short 
scale  —  the  Vernier  —  are  equal  to  nine  divisions  of  the  prin- 
cipal scale  on  the  instrument  bar.  When,  in  reading  a  measure- 
ment, it  is  found  not  to  coincide  with  a  division  of  the  instrument 
bar,  but  is  plus  a  part  of  a  division,  the  division  of  the  Vernier 
to  the  right  that  is  opposite  a  division  of  the  bar,  gives  the  tenths 
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plus  of  the  true  measurement,  completing  the  reading.  Though 
the  Boley  gauge  is  not  so  convenient  for  the  purpose  as  the 
more  expensive  instrument  gauge,  Figure  17,  all  of  the  instru- 
ment measurements  may  be  made  with  it,  except  the  measure- 
ments of  the  angles  of  blades.  Besides  the  measurement  of 
instrument  blades,  plugger  points,  burs,  drills,  etc.,  there  are 
hundreds  of  uses  for  it  in  dentistry,  and  its  use  contributes  to 
accuracy  of  observation. 

There  is  no  other  one  item  in  manual  training  that  does 
more  for  the  acquirement  of  appreciation  of  form  than  that  of 
making  many  accurate  measurements.  In  the  human  mouth 
it  is  rather  rare  that  the  central  incisors  differ  so  much  in  width 
as  to  be  noticed  by  the  ordinary  observer,  yet,  with  the  Boley 
gauge,  modified  by  grinding  the  ends  of  the  straight  points  mod- 
erately thin  so  that  they  will  go  deeply  into  the  embrasures 
between  the  teeth,  it  will  be  found  that  these  two  important 
teeth  are  generally  not  exactly  the  same  in  width.  The  instru- 
ment should  be  used  much  for  measurements  in  building  out 
broken  angles  of  teeth  and  in  the  selection  and  adaptation  of 
artificial  substitutes  for  lost  teeth.  If  it  was  more  generally 
used,  fewer  ugly  errors  would  be  made.  The  man  who  makes 
much  use  of  delicate  measurements  acquires  a  much  finer 
appreciation  of  size  and  form  by  the  eye  alone  than  the  man 
who  does  not  make  such  measurements. 

Classification  of  Instruments. 

One  of  the  special  objects  sought  in  this  classification  is 
to  limit  the  sizes,  lengths  and  angles  of  blades  of  excavators  to 
a  well  graded,  sufiScient  number,  and  exclude  all  others  for  the 
prevention  of  that  confusion  which  indefiniteness  brings.  This 
can  be  seen  and  appreciated  in  the  illustrations  of  the  Ordinaries, 
Figures  19,  20.  The  angles  of  the  blades  of  these  are  6,  12,  18 
and  23  centigrades.  These  angles  are  found  to  be  ample  for 
all  purposes  in  dentistry,  and  no  other  angles  of  blade  are 
admitted.  Angles  between  those  given  might  certainly  be  good 
instruments,  or  lengths  and  widths  of  blades  between  these  also 
might  be  good,  but  why  have  a  greater  variety  of  angles  or  sizes 
of  blades?  What  use  does  such  a  multiplication  of  indefinite 
forms  subserve!  They  create  confusion  without  benefit,  and 
burden  manufacturers  with  unending  lists  of  indefinite  forms 
from  which  dentists  choose  indiscriminately,  without  guide,  in 
the  formation  of  instrument  sets,  to  find  finally  dissatisfaction 
with  their  choice  and  disorder  in  their  instrument  cases.    Anv 
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one  of  these  infinite  number  of  forms  might  be  designated  accu- 
rately by  class  names  and  formulas,  but  why  I  Can  there  be  any 
possible  advantage  gained  in  general  operative  procedures? 
When  it  is  understood  that  a  certain  number  of  definite  angles 
serve  our  purpose,  why  not  make  up  the  set  of  instruments  of 
these  alone? 

The  instruments  illustrated  in  Figures  19,  20,  21,  are  avail- 
able for  use  in  schools  or  in  practice.  They  are  divided  into 
Ordinaries  (48),  consisting  of  an  equal  number  of  hatchets  and 
hoes  formed  on  definite  ranges  of  formulas;  Specials  (.38) 
formed  on  separate  ranges  of  formulas  from  the  Ordinaries, 
consisting  of  enamel  hatchets  —  beveled  rights  and  lefts,  spoons, 
—  double  plane  rights  and  lefts,  or  lateral  cutting  instruments, 
gingival  margin  trimmers  for  the  especial  purpose  indicated 
by  the  name,  straight  and  binangle  chisels ;  side  instruments  (8), 
consisting  of  a  few  instruments  of  radically  different  forms 
from  the  others  named;  and  a  set  of  8  long  blades. 

Notice  that  each  of  these  are  designated  by  special  class 
names  in  addition  to  the  formula  names.  These  are  so  few 
and  simple  as  to  be  easily  remembered.  And  yet  the  number 
(102)  is  much  greater  than  any  dentist  should  have  in  his  case 
for  daily  use;  or  better  stated,  he  would  not  use  so  large  a 
number  of  forms  if  he  had  them.  However,  if  any  one  wants 
some  special  instrument  among  his  side  instruments,  a  class 
designed  for  odd  forms,  he  can  order  what  he  may  want  by 
the  formula  plan  and  get  just  what  his  formula  calls  for.  An 
instance  illustrating  this  occurred  some  time  ago.  A  dentist 
ordered  an  instrument  made,  giving  the  formula  "Hatchet 
20-2-25."  This  form  was  so  unusual  that  the  manufacturer 
thought  there  must  have  been  some  error  in  writing  the  formula. 
He  therefore  made  a  careful  drawing  of  the  instrument  and 
returned  it  with  the  question.  The  answer  was,  "Correct,  send 
it  on. ' '  The  object  of  such  a  large  number  of  gradations  of  form, 
size,  angles,  etc.,  is  to  give  range  of  choice  under  the  formula 
plan  of  forming  definite  sets  of  instruments  to  suit  the  varying 
notions  of  men,  for  practitioners  and  for  schools.  In  forming 
instrument  sets  from  the  Ordinaries,  strike  out  from  this  list 
all  of  a  certain  range  of  fonnulas,  retaining  all  of  other  certain 
ranges  of  formulas,  of  both  hatchets  and  hoes.  As  these  forms 
have  a  similar  range  of  use,  their  numbers  and  sizes  should  be 
equal. 

A  LONG  SET  may  be  made  by  taking  the  sizes  12-5,  8-3  and 
6-2,  in  each  of  the  four  angles,  cutting  this  general  list  in  half. 
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This  gives  twelve  hatchets  and  twelve  hoes  in  the  set,  which, 
with  the  Specials,  is  an  ample  assortment  for  any  practitioner. 

The  UNIVERSITY  SET,  Figures  22,  23.  In  this  set  all  in  the 
angle  18  centigrades  are  also  stricken  out  from  the  long  set, 
reducing  the  number  to  nine  hatchets  and  nine  hoes,  eighteen 
instruments.  In  this  set  the  side  instruments  are  reduced  to 
four,  and  the  angles  6  and  23  centigrades  of  spoons  are  omitted, 
giving  a  total  of  forty-eight  cutting  instruments.  This  is  found 
ample  for  the  school  or  the  office.  This  set  of  cutting  instru- 
ments has  been  in  actual  use  in  schools  for  ten  years  and  many 
are  using  it  in  general  practice,  so  that  it  has  had  an  abundant 
trial.  Of  course,  any  one  who  has  learned  the  formula  plan 
can  add  other  instruments  of  the  general  set  at  any  time  with- 
out confusion  whenever  he  finds  it  desirable  in  his  practice,  but 
for  school  work  it  seems  unnecessary.  This  set  only  will  be 
used  in  this  book. 

The  short  set,  Figure  24,  consisting  of  twenty-five  instru- 
ments, is  probably  as  good  as  can  be  made  with  that  number. 
It  is  a  very  effective  set  for  school  work.  It  is  the  shortest  set 
of  cutting  instruments  that  should  ever  be  required  of  students. 
Occasionally  there  will  be  some  difficulty  in  deep  cavities  for 
the  want  of  longer  blades.  In  general  the  work  can  be  well  done, 
but  not  quite  so  conveniently. 

It  will  be  noticed  in  forming  the  long  set  from  the  general 
set  of  102  instruments,  Figures  19,  20,  21,  that  the  ranges  of 
sizes  of  blades  14-6,  10-6  and  4-1,  are  all  discarded  from  the 
Ordinaries,  both  in  hatchets  and  hoes ;  reducing  the  number  of 
sizes  of  blades  one-half  but  retaining  blades  in  all  of  the  angles. 
This  forms  a  very  complete  and  orderly  set  of  instruments  for 
the  dentist's  instrument  case.  In  the  next  reduction  of  the 
number  for  the  formation  of  the  University,  set,  Figures  22,  23, 
all  of  the  angles  18  centigrades  are  dropped  out.  This  is  done 
as  a  result  of  the  observation  that  dentists  generally  will  choose 
the  angle  18  centigrades  less  often  than  the  others.  Also  that 
where  this  angle  would  be  used  it  can  easily  be  supplied  by  the 
angle  of  12  centigrades  or  by  the  angle  23. 

In  the  further  reduction  to  form  the  short  set,  a  further 
compromise  is  made  by  selecting  the  sizes  of  blade  10-4  and  6-2 
only.  It  forms  a  usable  set  for  most  operations,  but  to  reduce 
the  number  of  angles  in  any  of  these  sizes  would  be  inadmissible. 

Other  sets  may  be  formed  besides  those  given,  but  in  any 
selection  made  on  this  plan,  the  even  running  of  the  ranges  of 
formulas  should  be  carefully  preserved.  In  no  case  should  instru- 
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Fin  19  Kiguros  19.  20,  21,  illustrate  a  set  of  one  hundred  and  two  exeavators,  classified  and 
arrangeii  on  llie  formula  plan,  hv  wliidi  each  instrument  point  is  conveniently  designated  by  its  class 
name,  as  hateliet,  hoe,  etc.,  and  a  formula  name  which  designates  its  size  and  angle  of  blade. 
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Fio  20  Fieiires  19.  20,  21,  illustrate  a  set  of  one  hunilml  and  two  exxavators,  classified  and 
arranVed  ontl.e  fonm.la  plan,  by  which  eacli  instrument  point  is  conveniently  designated  by  its  cla.s 
narfas  hatchet.  h"e,et?.,  and'a   formula  name  which   designates  its  si.e  and  angle  of  blade. 
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Fia.  21.  Figures  1!).  20.  21.  illustrate  a  set  nf  one  humlied  and  two  excavators,  classified  and 
arranged  on  the  formula  plan,  by  which  each  instrument  point  is  conveniently  dcsipiated  by  its  class 
name,  as  hatchet,  hoe,  etc.,  and  the  fornuiia  name  which  designates  its  size  and  angle  of  blade. 
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Fio.   22.      Figiires  22.   2S,   illustrate  llic  Univeisily  set  of   fort.v-eight  excavators  as  selected  and 
arranged   from  the  general  set  of  one  hundred  and  two,  shown  in  Figures  19,  20,  21. 
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Fio.   23.      Figures  22,   23,   illustrate  the  University  set  of  forty-eight  excavators,  as  selected   and 
arrangcil  from  the  general  set  of  one  hundred  and  two,  shown  in   Figures  19,  20,  21. 
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Fill.   24.     The  slifiit   sft   nf  twdity-flvo  (Acnv.Ttors,  as  srlccti'd   and  arranged   from  the  set  of  one 
Imndrid   and   two  slmwn   in   Figures  19,   20,   21. 
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ments  be  selected  at  random  without  reference  to  an  even  range 
of  formula  gradation.  If  an  instrument  of  the  size  of  blade 
12-5  is  wanted,  that  size  will  be  needed  as  often  in  the  angle 
12  centigrades  as  in  the  angle  6  centigrades  and  is  required 
to  make  an  evenly  balanced  set  in  practical  work  at  the  chair. 
This  is  true  of  any  one  of  the  ranges  of  sizes.  When  a  size  of 
blade  is  discarded,  the  whole  range  of  that  size  should  be  dis- 
carded. The  same  should  be  done  with  angles.  But  as  a  matter 
of  fact,  it  is  found  that  less  than  three  angles  will  not  do  in  any 
one  range  of  sizes.  When  a  haphazard  selection  is  made,  it 
soon  becomes  unsatisfactory  in  practice.  The  formulas  come  to 
applj"  to  the  particular  instrument  only  instead  of  the  instru- 
ments of  its  class  and  its  benefits  in  teaching  the  possibilities 
of  the  adaptation  of  instrument  forms  to  practical  operations, 
as  well  as  the  reading  of  instrument  points  to  facilitate  this, 
are  lost.  The  important  benefit,  other  than  in  teaching,  which  is 
greater  than  all  else,  is  that  the  student  learns  to  read  his  instru- 
ment points  and  to  know  them  individually.  At  the  same  time, 
he  learns  the  use  of  the  individual  ranges  of  sizes  and  the  ranges 
of  angles  of  blades  of  instruments  and  makes  correct  selections 
without  confusion.  All  of  this  contributes  to  accuracy  and  speed 
in  operating. 

It  will  be  noticed  that  the  side  instruments  are  made  up  of 
imeven  forms.  The  object  of  introducing  this  class  is  to  furnish 
a  place  in  the  mind  of  the  operator,  as  well  as  in  his  operating 
case,  for  such  odd  forms  as  he  may  need,  or  such  forms  as  do 
not  fall  easily  into  the  general  ranges  of  formula  designation. 
This  prevents  the  confusion  that  would  occur  both  in  the  mind 
and  in  the  operating  case  by  mixing  these  with  other  instru- 
ments that  are  graded  in  the  definite  ranges  of  forms,  sizes  and 
angles.  This  is  in  harmony  with  all  methodical  arrangement 
of  scientific  thought  and  classification  and  should  be  carefully 
observed.  Possibly  every  man  will  have  a  few  things  of  per- 
sonal preference  which  he  should  drop  into  this  class  of  side 
instruments.  Any  considerable  multiplication  of  such  things 
will,  however,  result  in  confusion  and  waste  of  time. 

Instrument  Construction. 

Dentists  should  be  familiar  with  the  principal  points  in  the 
construction  of  instrument  forms  that  render  them  adapted  to 
the  particular  uses  designed.  The  reduction  in  the  sizes  of 
instrument  points  used  by  dentists  that  has  steadily  been  going 
on  for  the  last  hundred  years  is  quite  as  remarkable  as  the  dif- 
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ferences  in  form.  The  general  tendency  noticed  is  toward  smal- 
ler and  smaller  working  points  in  all  cutting  instruments  and 
pluggers.  This  has  reference  to  those  instruments  in  greatest 
use  by  dentists,  decade  after  decade.  With  this  difference  in 
size  has  also  come  a  difference  in  instrument  grasps,  and  in  the 
method  of  handling  instruments  in  dentistry.  All  of  the  older 
instrument  forms  were  based  on  the  developments  in  fine  carv- 
ing and  engraving.  Carving  was  highly  developed  in  very 
ancient  times.  The  instruments  for  all  of  the  more  delicate 
work  were  adapted  to  manipulations  in  which  the  object  being 
cut  could  be  turned  to  suit  the  hand  and  the  instrument  grasp. 
In  all  of  the  books  on  dentistry  more  than  one  hundred  years 
old,  the  instrument  handles  were  designed  to  be  grasped  in  the 
same  way  as  instruments  were  grasped  by  persons  doing  fine 
carving.  The  handles  were  large,  the  points  were  large  and 
rigid  and  they  were  used  Avith  the  palm  grasp,  palm-and-thumb 
grasp,  or  palm-thrust  grasp.  See  instrument  grasps.  Figures 
26-30.  The  dentist  operating  on  the  natural  teeth  could  not 
turn  the  tooth  about  to  accommodate  his  hand.  And  as  the  con- 
ception of  the  delicacy  needed  in  this  work  grew  in  his  apprecia- 
tion, we  find  that  he  gradually  changed  the  forms  of  his 
instrument  handles,  making  them  suitable  for  the  more  delicate 
pen  grasp  with  its  larger  variety  of  applications,  and  reduced 
the  size  of  the  working  points  in  proportion  to  the  reduction 
of  power  in  the  form  of  grasp.  This  is  clearly  a  case  of  the 
survival  of  the  fittest,  or  those  forms  and  methods  of  use  of 
instruments  best  adapted  to  the  objects  designed.  Enamel  and 
dentin  are  hard  substances  to  cut,  and  in  order  to  cut  them 
effectively,  the  force  that  can  be  exerted  by  the  hand  with  the 
grasp  used  must  be  concentrated  upon  a  very  short  length  of 
blade.  It  is  a  mistake  to  use  a  broad  blade,  of  a  chisel  for 
instance,  where  much  enamel  is  to  be  cut  away.  The  length  of 
the  cutting  edge  is  too  great  for  the  power  of  the  hand  to  do 
effective  work.  Narrower  blades  and  more  careful  direction 
by  the  hand  contribute  to  speed,  because  the  whole  force  of  the 
hand  is  concentrated  on  the  smaller  area  and  becomes  that  much 
more  effective.  The  dentist  should  never  lose  sight  of  this  fact. 
At  the  present  time  and  with  the  excellent  quality  of  steel 
that  it  is  possible  to  put  into  instrument  points,  these  should 
always  be  small  and  the  edge  should  be  kept  in  the  best  condi- 
tion. With  proper  care,  and  especially  with  a  proper  apprecia- 
tion of  the  strength  of  steel,  a  light  chisel  or  excavator,  properly 
tempered,  is  rarely  broken.     The  breakage  of  instruments  is 
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generally  by  careless  handling.  A  certain  degree  of  stiffness  is 
essential  in  the  shanks  of  excavators.  They  should  be  no  larger 
than  is  actually  required  for  this.  Within  the  range  of  exact 
observation,  thirty-five  pounds  lateral  pressure  on  an  instru- 
ment point  is  the  limit  that  any  man  has  been  able  to  make  with 
the  pen  grasp.  For  a  large  proportion  of  the  smaller  blades, 
twenty  pounds  is  abundant.  Indeed,  it  is  only  a  small  minority 
of  men  who  can  exert  that  force  with  the  pen  grasp.  The  only 
possible  need  of  stronger  instruments  nowadays  is  in  the  pos- 
sible use  of  the  palm-and-thumb  grasp,  which  is  limited  to  a 
very  few  instrument  forms.  This  allows  us  to  use  instruments 
of  very  delicate  forms,  that  are  also  elegant,  and  obscure  the 
following  of  the  work  by  the  eye  to  the  least  possible  amount. 

Rights  and  lefts.  While  the  greater  number  of  cutting 
instruments  are  direct  cutting,  there  is  a  distinct  division  of 
lateral  cutting  instruments  better  known  as  "rights  and  lefts." 
These  are  all  double  plane  instruments.  If  an  instrument  with 
two  or  more  curves  or  angles  in  the  shank  is  laid  on  a  table,  it 
will  generally  be  found  that  all  of  the  curves  are  in  a  single 
plane,  which  may  be  made  to  coincide  with  the  plane  of  the 
table  top.  Or,  if  held  before  the  eye,  or  between  the  eye  and  a 
window,  in  a  certain  position  in  relation  to  its  curves,  it  forms 
a  straight  line.  This  is  a  single  plane  instrument  because  all 
of  its  angles  and  curves  are  on  one  plane.  All  of  the  lateral 
cutting  instruments  have  an  angle  or  curve  in  a  plane  at  right 
angles  to  this  principal  plane.  This  will  be  seen  by  holding  any 
of  the  spoons  or  gingival  margin  trimmers  before  the  eye.  The 
curve  of  the  blade  is  in  the  opposite  plane  to  the  angles.  It  is 
this  that  makes  it  a  lateral  cutting  instrument.  They  are  there- 
fore double  plane  instruments.  Angles  that  are  in  any  other 
direction  than  in  one  of  these  planes  are  inadmissible.  It  often 
appears  that  an  angle  in  a  different  direction  would  enable  one 
to  do  certain  things  easier  and  many  instruments  have  been  so 
made.  None  of  them  have  remained  long  in  use  because  of  their 
unfitness.  There  seems  to  be  some  undefined  sense  of  antag- 
onism to  the  muscular  sense  or  the  appreciation  of  motion  that 
causes  all  such  instrument  forms  to  become  awkward  and 
obnoxious. 

BiBEVELED  CUTTING  INSTRUMENTS.  lu  tlic  Ordinaries,  the 
hatchets  are  all  bibeveled  cutting  instruments  intended  for  direct 
cutting.  In  forming  the  edges,  the  blades  are  equally  beveled 
on  the  two  sides.  In  sharpening  these,  they  should  be  ground 
equally  on  the  two  sides.     They  cut  by  being  pushed  forward 
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in  the  direction  of  the  length  of  the  blade,  or  shave  a  wall  by 
being  inclined  toward  it  at  about  the  angle  of  the  bevel,  or  again 
they  may  be  used  laterally  with  a  scraping  motion.  This  form 
of  instrument  has  a  great  range  of  usefulness  in  all  of  the  more 
delicate  cutting  in  the  preparation  of  cavities,  and  especially  in 
the  incisor  teeth.  In  the  angle  of  6  centigrades  much  use  can 
be  made  of  them  with  the  push  motion  somewhat  similar  to  the 
use  of  a  chisel.  Indeed,  it  has  the  greatest  variety  of  applica- 
tions of  any  instrument  the  dentist  has  in  his  outfit. 

The  hoes  are  essentially  pull  motion  cutting  instruments 
and  in  the  angles  of  12  and  23  centigrades  are  used  most  with 
a  scraping  motion.  In  the  angle  of  6  centigrades  they  are 
used  most  with  a  push  motion  or  as  chisels.  This  is  a  very 
important  form  of  the  hoe,  especially  in  the  sizes  8-3  and  12-5. 
The  hoe  is  beveled  on  the  distal  side  of  the  blade  only,  and  the 
bevel  should  be  rather  short,  much  like  the  bevel  of  chisels. 
Efforts  have  been  made  from  time  to  time  to  form  a  right  angle 
hoe  to  work  with  a  push  motion  by  beveling  on  the  mesial  side 
of  the  blade  instead  of  the  distal.  This  has  not  been  sufficiently 
successful  for  any  such  instrument  to  be  continued  in  use. 

Beveled  rights  and  lefts.  Beveled  rights  and  lefts  are 
direct  cutting  instruments  made  into  rights  and  lefts  by  placing 
a  bevel  on  one  side  of  the  blade  of  one,  and  on  the  other  side 
of  the  blade  of  anotlier,  forming  a  pair.  These  are  not  double 
plane  instrimients,  however,  neither  are  they  lateral  cutting, 
but  are  direct  cutting  instruments  in  which  one  is  suited  for 
shaving  down  one  wall  of  a  cavity  and  the  other  suitable  for  the 
opposite  wall.  (See  enamel  hatchets,  Figure  22.)  Such  instru- 
ments are  made  heavier  and  stronger  in  their  shanks  and  blades 
than  others  for  the  heaviest  usage  in  chipping  enamel  and  shav- 
ing enamel  or  dentin  walls.  The  edges  are  of  a  shorter  bevel, 
to  enable  them  to  better  stand  the  strain  of  this  heavy  cutting 
of  hard  enamel.    Yet,  they  will  cut  dentin  equally  well. 

Contra-angles.  Contra-angles  are  formed  for  the  purpose 
of  placing  the  cutting  edge  of  an  instrument  with  a  long  blade 
in  the  line  of  the  axis  of  the  shaft,  or  so  nearly  so  that  the 
divergence  will  not  be  material  in  its  effect  in  the  working  bal- 
ance of  the  instrument,  rules  for  which  have  been  given.  See 
Figures  15,  16.  This  is  an  important  factor  in  instrument  con- 
struction that  has  been  much  ignored  by  persons  designing 
instrument  forms.  For  this  reason,  persons  selecting  instru- 
ments should  examine  carefully  to  see  that  the  working  point 
is  sufficientlv  near  the  line  of  the  central  axis  of  the  shaft  for 
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the  instrument  to  be  fairly  balanced  in  the  hand  when  pressure 
is  made  with  its  cutting  edge.  This  will  be  better  appreciated 
by  trying  such  an  instrument  as  any  of  those  illustrated  in 
Figure  15,  which  have  been  incorrectly  contra-angled.  At  every 
effort  to  cut  with  such  an  instrument,  there  is  felt  a  tendency 
to  turn  in  the  fingers,  and,  unless  this  is  closely  guarded  in 
every  considerable  effort,  it  may  do  damage.  Under  any  con- 
ditions such  an  instrument  will  be  found  lacking  in  usefulness 
as  compared  with  a  similar  length  of  blade  properly  contra- 
angled  as  shown  in  Figure  16.  The  object  of  the  contra-angle 
is  to  enable  one  to  use  a  long  blade  effectively. 

In  Figures  15,  16,  a  line  has  been  drawn  over  the  handle 
and  instrument  point  to  show  the  relation  of  the  point  to  the 
long  axis  of  the  instrument  handle.  It  will  be  noticed  that 
those  in  Figure  15  have  the  point  far  to  one  side  of  the  central 
line  of  the  shaft,  while  those  in  Figure  16  have  the  contra-angle 
so  made  that  the  working  point  is  close  to  the  line  of  the  central 
axis  of  the  shaft.  These  latter  will  reach  into  a  deep  cavity 
just  as  well  as  the  former,  and  will  be  steady  under  pressure  in 
cutting.  In  using  those  made  as  in  Figure  15,  the  hand  will 
always  be  struggling  to  prevent  the  instrument  from  tipping  or 
turning.  This  will  not  be  felt  in  the  use  of  those  made  as  shown 
in  Figure  16. 

Formerly  dentists  used  instruments  with  very  large  handles, 
as  has  been  mentioned;  often  as  much  as  three-quarters  of  an 
inch  in  diameter  and  these  were  used  with  the  palm  grasp.  An 
instrument  with  a  blade  such  as  the  spoons  in  Figures  20  or  22 
would  need  no  contra-angling  when  used  with  such  a  handle  and 
such  a  grasp,  and  this  contra-angling  was  then  not  thought  of. 
In  the  change  to  the  small  handles  suitable  to  the  pen  grasp, 
there  has  been  much  tendency  to  continue  these  old  forms.  Also 
many  persons  seem  to  have  had  the  thought  that  a  very  crooked 
instrument  with  a  point  far  off  from  the  line  of  the  shaft  would 
enable  them  to  reach  into  very  deep  cavities  better.  An  examina- 
tion of  the  long  blades  in  Figure  21  will  dispel  this  idea.  Such 
instrument  points  not  only  reach  into  deep  cavities  well,  but 
they  are  also  well  balanced  in  use  and  much  more  effective 
because  of  that  fact. 

Shaepening  Instruments. 

Nothing  in  the  technical  procedures  of  dental  practice  is 
more  important  than  the  care  of  the  cutting  edges  of  instru- 
ments.   No  man  has  ever  yet  become  a  good  and  efficient  dentist 
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until  after  he  had  learned  to  keep  his  cutting  instruments  sharp. 
It  is  simply  impossible  to  effectively  prepare  cavities  for  filling 
without  sharp  instruments.  The  student  who  can  not,  or  will 
not,  learn  this  should  abandon  the  study  of  dentistry. 

A  good  Arkansas  stone  is  a  necessity  and  is  one  of  the  best 
pieces  of  property  in  the  outfit  of  a  dentist.  If  properly  cared 
for,  it  will  serve  for  a  lifetime.  It  is  therefore  well  worth  wliile 
to  be  careful  in  its  selection  and  to  pay  a  price  that  will  command 
a  stone  of  the  best  quality.  It  is  of  first  importance  that  the 
stone  be  very  hard.  Dental  instruments  are  very  small,  and  if 
the  attempt  is  made  to  use  a  soft  stone,  the  point  will  catch  and 
ruin  both  the  edge  of  the  instrument  and  the  surface  of  the 
stone.  The  quiclmess  of  cutting,  or  the  so-called  "sharpness" 
of  the  stone  is  certainly  a  very  desirable  quality,  but  should  be 
held  as  secondary  to  hardness ;  for,  if  the  surface  of  the  stone 
easily  becomes  roughened  or  uneven,  it  becomes  ineffective.  A 
very  hard  stone  that  will  cut  with  only  medium  quickness  is 
much  more  desirable  than  a  quicker  cutting  stone  that  is  con- 
tinually losing  the  evenness  of  its  surface.  Dental  instruments 
do  not  need  much  grinding  but  do  need  accurate  grinding. 

The  size  of  the  stone  should  not  be  less  than  one  and  one-half 
by  five  inches.  A  little  larger  stone  is  better,  but  a  dentist  should 
not  use  a  smaller  one.  The  stone  should  be  cared  for  method- 
ically and  carefully.  It  should  be  kept  in  a  light  but  strong  case 
or  box  that  will  protect  it  from  breakage  in  any  ordinary  fall. 
The  stone  should  be  thoroughly  soaked  in  oil  and  then  wiped  off 
as  dry  as  possible.  It  may  then  be  used  with  oil  or  used  dry, 
but  however  used  the  surface  should  be  cleaned  after  using  with 
a  woolen  cloth  and  oil.  In  grinding  steel,  the  steel  cuttings  fill 
up  the  "teeth  of  the  stone"  and  soon  the  stone  becomes  dulled 
and  will  not  cut  well.  The  oil  on  the  woolen  cloth  removes  these 
cuttings  and  serves  to  keep  the  face  of  the  stone  sharp  and  other- 
wise in  good  condition.  It  is  well  to  keep  such  a  cloth  in  the  box 
with  the  stone  and  always  clean  the  stone  after  using,  before  it 
is  put  away.  In  operating  at  the  chair,  the  stone  should  always 
be  conveniently  at  hand  for  correcting  the  edge  of  any  instru- 
ment that  is  not  just  right.  If,  in  time,  the  surface  of  the  stone 
becomes  in  any  way  marred  or  is  worn  unevenly,  it  may  be 
refaced  by  rubbing  it  on  a  sheet  of  emery  paper  laid  flat  on  a 
smooth  table  or  level  board.  The  facing  should  be  finished  on 
the  finest  grade  of  emery  paper. 

In  grinding  the  cutting  edges  of  excavators,  the  correct 
bevel  should  be  carefully  maintained.    The  bevel  wanted  on  each 
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class  of  instruments  should  have  careful  study.  The  hatchet 
ordinaries  should  be  ground  to  a  thin  edge  equally  beveled  on 
the  two  sides  —  bibeveled  —  and  the  degree  of  bevel  should  be 
the  same  at  each  grinding.  The  motion  in  grinding  should  be  the 
full  length  of  the  stone  at  each  stroke,  and  a  finger  rest  on  the 
face  of  the  stone,  or  of  its  box,  should  slide  with  the  stroke  in 
order  to  maintain  the  particular  angle  of  the  blade  to  the  stone 
throughout  the  length  of  each  stroke  in  order  that  the  grinding 
will  be  flat.  One  principal  fault  observed  in  the  sharpening  of 
hatchet  ordinaries  is  the  tendency  to  rounding  of  the  edges 
instead  of  keeping  them  straight,  square  with  the  blade,  and  the 
angles  with  the  blades  sharp  and  "Uefinite.  These  instruments 
do  the  best  work  when  their  edges  are  ground  in  this  form.  This 
is  true  of  all  dental  cutting  instruments  except  the  gingival 
margin  trimmers,  which  are  made  with  a  special  angle  of  cutting 
edge,  which  adapts  it  to  one  special  purpose. 

The  hoes  have  only  one  bevel.  This  is  on  the  distal  side  of 
the  blade.  They  are  ground  on  that  side  only.  These  are  used 
mostly  with  a  scraping  motion,  and  for  this  purpose  a  short  bevel 
is  best.  A  bevel  of  ten  to  twelve  centigrades  is  good.  In  grind- 
ing the  hoes,  the  blades  of  which  are  twelve  centigrades  angle 
with  the  shaft,  the  shaft  will  stand  almost  perpendicular  to  the 
surface  of  the  stone  in  order  to  obtain  this  bevel.  If  the  edge 
is  turned  from  the  operator,  the  grinding  should  be  done  mostly 
with  the  pull  motion.  On  the  push  movement,  the  instrument  is 
likely  to  chatter  if  pressure  is  used.  The  hoes  with  twenty-three 
centigrades  angle  of  blade  should  be  placed  on  the  stone  with 
the  edge  down  and  the  shaft  inclined  toward  the  operator  suffi- 
ciently to  give  the  correct  bevel  of  the  blade,  and  in  the  move- 
ment back  and  forth  the  principal  pressure  should  be  applied  on 
the  push  motion.  It  is  not  difficult,  with  a  little  careful  attention, 
to  keep  the  edge  straight  and  square  with  the  blade.  The  hoes 
of  six  centigrades  angle  must  also  have  their  particular  position 
on  the  stone  to  give  their  blades  the  proper  bevel.  With  the  end 
of  the  stone  to  the  hand,  lay  the  beveled  side  of  the  hoe  down- 
ward with  the  point  toward  the  distant  end  of  the  stone.  Then 
raise  the  handle  until  the  blade  is  at  the  proper  angle  with  the 
surface  of  the  stone  to  give  the  correct  bevel  in  grinding.  Then 
use  that  particular  position  in  grinding  all  of  the  hoes  of  this 
angle.  From  this  it  will  be  seen  that  each  class  of  point  has  its 
particular  position  on  the  stone  for  each  of  its  angles.  The  size 
of  the  blade  does  not  affect  its  relation  to  the  stone.  For  each 
instrument  we  use,  the  best  relation  to  the  stone  for  that  form 
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should  have  careful  attention.  It  is  to  be  done  in  the  same  way 
day  after  day  and  correct  habits  of  grasp  and  movement  should 
be  formed  for  each  instrument. 

The  chisels  and  enamel  hatchets,  which  are  much  used  for 
chipping  enamel  and  trimming  enamel  walls,  should  have  a  short 
bevel  similar  to  that  of  the  hoes.  The  chisels  are  ground  in  a 
manner  very  similar  to  the  grinding  of  the  hoes.  They  are  the 
simplest  and  easiest  of  the  cutting  instruments  to  sharpen  cor- 
rectly. In  grinding  the  enamel  hatchets,  the  stone  should  be  laid 
differently  to  the  hand  and  the  instrimient  should  be  grasped 
differently.  In  grinding  the  right-hand  instrument,  lay  the  stone 
crosswise  to  the  length  of  the  arm.  Catch  the  instrument  shaft 
between  the  third  and  fourth  fingers,  with  the  point  between  the 
thumb  and  forefinger.  Find  the  position  that  will  give  the  cor- 
rect bevel  and  grind  with  an  elbow  movement,  sweeping  from 
end  to  end  of  the  stone.  In  this  grasp,  the  end  of  the  second 
finger  may  slide  on  the  stone  as  a  rest.  In  grinding  the  left-hand 
instrument,  use  the  ordinary  pen  grasp,  turn  the  hand  until  the 
thumb  nearly  touches  the  stone,  use  the  third  finger  as  a  rest, 
find  the  position  that  will  make  the  correct  bevel  and  grind  with 
the  elbow  movement. 

In  all  of  these,  the  edges  should  be  kept  straight  and  should 
be  equally  sharp  in  all  parts  of  their  length.  Too  much  grinding 
should  be  carefully  avoided.  Make  the  edge  sharp  and  no  more. 
One  should  be  always  trying  the  edges  to  ascertain  the  degree  of 
sharpness,  and  these  trials  should  include  three  points  on  the 
edge  of  each  instrument  even  to  the  smallest  of  the  excavators : 
the  center  of  the  length  of  the  edge  and  each  of  the  angles  of  the 
edge  with  the  blade.  The  trials  should  be  made  on  the  thumb  or 
finger  nails.  Touch  the  edge  to  the  nail  lightly  and  see  that  it 
takes,  or  catches ;  if,  with  this  very  light  pressure,  any  part  of 
the  edge  will  slip  on  the  nail  instead  of  taking  hold,  it  is  not  fully 
sharp  and  needs  more  grinding.  This  test  on  the  nails  is  a  very 
delicate  one  and  if  delicately  used  will  not  mar  the  nails  and 
will  very  certainly  reveal  any  lack  of  perfection  in  the  edge  of 
the  instrument.  The  correct  angle  of  the  edge  with  the  length  of 
the  blade  should  be  very  carefully  preserved  in  all  of  the  grind- 
ings.  When  all  of  this  is  done  carefully,  the  edges  kept  in  good 
form,  sharp,  and  not  overground,  the  instruments  furnished  us 
will  do  an  immense  amount  of  service.  An  instrument  will  occa- 
sionally be  found  that  is  too  hard,  so  that  the  edge  crumbles,  or 
is  too  soft,  so  that  the  edge  will  not  hold.  The  tempering  of  these 
small  instrument  points  is  an  extremely  delicate  process  and 
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occasional  errors  should  be  expected.  Wlien  these  are  discov- 
ered, the  particular  instrument  should  be  discarded  at  once  and 
its  place  supplied  by  a  new  one. 

The  spoons  and  discoids  are  ground  easiest  by  so  placing 
them  on  the  stone  that  the  motion  in  grinding  will  be  parallel 
with  the  length  of  the  circular  edge,  and  during  each  stroke  from 
end  to  end  of  the  stone  the  instrument  shaft  should  be  rotated  in 
its  length  on  its  point  in  the  line  of  the  length  of  the  stroke  so 
as  to  bring  every  point  in  the  circular  edge  on  the  stone.  In  this 
movement,  the  point  of  the  instrument  is  first  towai'd  the  near 
end  of  the  stone,  and  with  the  progress  of  the  stroke  the  angle 
is  progressively  changed  so  that  in  the  center  of  the  stone  the 
shaft  is  perpendicular  to  the  stone,  and  at  the  end  of  the  stroke 
the  point  will  be  toward  the  distant  end  of  the  stone.  In  the 
progress  of  each  stroke,  the  circular  edge  is  ground  at  the  proper 
bevel  in  every  part  of  its  length.  When  this  stroke  is  once 
learned,  it  is  easily  and  rapidly  done  and  these  circular  edges 
may  be  very  accurately  ground.  The  spoons  may  also  be  ground 
with  fine  emery  disks  in  the  engine.  The  spoon  should  be  held  in 
the  left  hand  and  the  rapidly  rotating  disk  so  placed  that  its 
motion  is  from  the  edge.  By  carrying  the  disk  regularly  around 
the  circumference,  the  edge  may  be  given  the  proper  curve.  After 
a  few  efforts  a  particular  way  of  holding  the  instrument  for 
obtaining  accuracy  of  bevel  in  all  parts  of  the  circumference  of 
the  edge  will  be  readily  found.  In  sharpening  a  pair  of  spoons, 
the  disk  should  revolve  to  the  right  for  one,  to  the  left  for  the 
other.  The  emery  disk  will  not  make  as  fine  an  edge,  however, 
as  a  good  Arkansas  stone. 

The  special  points  in  grinding  the  gingival  margin  trim- 
mers are:  to  carefully  maintain  the  bevel  of  the  edge  and  the 
correct  angle  of  the  edge  with  the  shaft  of  the  instrument.  They 
should  be  very  sharp,  but  the  bevel  should  be  rather  short. 

Burs  and  finishing  files  are  ground  with  knife-edged  slips 
of  Arkansas  stone.  These  may  be  obtained  from  the  jeweler's 
supply  houses.  A  very  hard  stone  is  essential.  A  strip  of  fine 
emery  cloth  on  a  flat  board  comjiletes  the  necessary  outfit.  The 
stone  is  used  as  in  delicate  filing  of  the  leaves  of  blades  of  the 
bur  or  finishing  file.  The  edges  of  the  stone  should  be  flooded 
with  oil.  "WTien  the  edge  of  the  stone  has  become  dulled  or 
rounded  by  use,  it  is  ground  to  correct  form  on  the  emery  cloth. 
Every  blade  of  the  bur  or  file  should  be  made  sharp  and  the 
work  should  be  so  regularly  done  that  the  edges  of  the  different 
blades  will  be  of  equal  height.    This  may  be  done  by  the  dentist 
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himself,  or  he  may  have  the  instrument  maker  do  it  for  him.  The 
very  small  worn  burs  had  as  well  be  thrown  away.  All  of  the 
larger  ones  can  be  made  as  good  as  new  several  times  by  grind- 
ing. The  finishing  files  may  be  reground  many  times  and  still 
do  good  work.  There  is  perhaps  no  instrument  more  seriously 
injured  by  becoming  dulled  than  the  finishing  files.  Therefore, 
frequent  sharpening  is  very  essential  to  their  usefulness.  Any 
small  bur  that  has  been  once  used  on  enamel,  for  instance,  in 
cutting  a  slot  into  the  occlusal  surface  of  a  molar  from  a  prox- 
imal cavity  for  the  formation  of  a  step,  should  at  once  be  dis- 
carded. The  edges  will  have  become  so  injured  that  it  will  be 
unfit  for  further  use.  Such  a  bur  may  be  used  many  times  for 
.  a  similar  amount  of  cutting  in  dentin  without  serious  injury. 

Studies  or  Instrument  Forms  and  Their  Formulas,  waTH  Brief 
Outline  of  Their  Uses. 

Note:  In  this,  only  the  University  set  of  instruments  will 
be  used,  but,  by  changing  the  formulas  to  agree  with  another  set 
chosen,  the  plan  here  given  may  be  used  in  a  similar  way. 

ordinaries. 

The  set  of  ordinaries  has  been  so  called  because  it  includes 
the  hatchet  and  hoe  forms  that  have  been  most  used  by  dentists 
in  the  past.  Instruments  similar  to  them,  but  less  perfectly 
assoi'ted,  are  found  in  every  dentist's  operating  case.  The 
smaller  sizes  of  this  set  are  used  but  little  except  in  the  prepara- 
tion of  cavities  in  the  incisor  teeth,  and  mostly  in  the  final  shap- 
ing of  the  walls  and  angles  of  these  cavities  after  they  have  been 
opened  by  other  instruments. 

The  hoe  12-5-6  used  as  a  chisel  is  the  most  useful  instrument 
in  opening  cavities  in  the  incisors,  especially  for  cutting  away  the 
labial  enamel  margins  until  the  proper  form  has  been  reached. 
The  hatchet  12-5-6  performs  the  same  office  for  the  gingival  wall. 
Very  often,  in  the  more  delicate  cutting,  the  middle  sizes,  i.  e., 
hoe  8-3-6  and  hatchet  8-3-6,  will  serve  better.  In  many  cases  it 
will  be  found  more  convenient  to  use  the  same  sizes  in  the  angle 
of  12  centigrades,  or  the  hoe  12-5-12  and  hatchet  12-5-12,  etc.,  or 
the  sizes  8-3.  The  smallest  size,  or  6-2-6,  -12  and  -23,  are  used 
only  in  shaping  the  internal  parts  of  cavities  in  the  incisors  and 
cuspids,  and  esiiecially  in  squaring  out  the  axial  line  angles  of 
these  cavities  so  that  they  are  sharp  and  definite.  Those  with 
the  angle  of  23  centigrades  are  convenient  for  reaching  certain 
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points  not  easily  reached  with  the  angles  6  and  12  centigrades, 
but  are  used  much  less  than  the  latter. 

Reading  instrument  points.  Every  dentist  should  learn  to 
read  his  instrument  points,  or  to  know  each  at  a  glance.  In 
learning  this  the  following  forms  may  be  used : 

First  form.  Write  the  figures  of  the  tabular  forms  printed 
below  on  a  sheet  of  ordinary  ruled  writing-paper  two  lines  apart, 
each  form  on  a  separate  sheet. 

Select  the  hatchets  from  the  set  of  ordinaries,  using  Figure 
22  to  assist,  if  necessary.  Lay  each  above  the  line  of  figures 
stamped  on  its  handle,  or  shaft. 

The  blades  are  12  wide,  5  long,    6  centigrades  angle. 
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Note  particularly  the  repetitions  in  these  lines  of  figures. 
Carefully  compare  the  width  and  length  of  blade  of  each  instru- 
ment with  the  figures  of  the  first  two  columns.  Take  up  each 
instrument  and  measure  the  size  of  its  blade  on  the  printed  gauge 
as  directed  for  instrument  measurement.  Figure  17,  and  return 
each  to  its  place  on  the  page.  Measure  the  angles  of  each  and 
return.    Be  careful  to  follow  the  directions  accurately. 

Second  form.  Lay  the  hoes  together  on  this  form,  each 
over  the  figures  which  agree  with  those  stamped  on  its  handle. 

The  blades  are  12  wide,  5  long,    6  centigrades  angle. 
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This  form  brings  those  of  the  same  sizes  of  blade  together, 
while  in  the  first  form  the  equal  angles  are  together.  Look 
them  all  over  carefully  in  this  relation  to  each  other,  examining 
breadth,  length  and  angles  of  the  points  particularly.    Note  that 
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the  hatchets  and  hoes  are  represented  by  the  same  formulas. 
Take  up  the  hoes,  one  by  one,  and  lay  each  beside  the  hatchet  of 
corresponding  fonnula ;  study  the  blades  in  this  position.  Now 
remove  the  hatchets,  one  by  one,  and  place  them  on  the  second 
form,  each  with  the  formula  on  its  handle,  over  the  correspond- 
ing line  of  figures.  It  will  be  seen  now  that  the  hatchets  and  hoes 
are  of  the  same  sizes  and  of  the  same  angles ;  there  are  the  same 
ranges  of  sizes  and  angles.  There  are  in  this  set,  three  groups 
with  blades  of  equal  sizes,  with  three  instruments  in  each  group ; 
also  three  groups  of  equal  angles  with  three  instruments  in  each, 
of  each  of  the  sizes  of  hatchets  and  hoes.  Each  group  of  equal 
sizes  has  a  range  of  three  angles;  each  group  of  equal  angles 
has  a  range  of  three  sizes,  a  large,  a  medium  and  a  small  size. 
Each  blade  belongs  with  a  definite  class  (hoe  or  hatchet),  and 
has  a  definite  formula.    It  will  not  fit  any  other. 

When  this  has  been  studied,  take  up  the  hatchets  and  jumble 
them  together,  and,  looking  at  the  blades  only,  try  naming  each 
in  its  turn,  laying  it  in  its  proper  place  on  the  paper  on  wliich 
the  formulas  have  been  written.  Do  the  same  with  the  hoes.  Do 
this  once  per  day  until  each  blade  can  be  named  at  sight,  as 
hatchet  12-5-6,  hoe  8-3-23,  hoe  6-2-12,  hatchet  6-2-23,  etc.,  for  all 
this  set.  After  this,  fonn  the  habit  of  calling  each  by  its  full 
name.  Some  will  learn  these  at  a  single  effort,  others  may  need 
as  much  as  five  or  six.  Then,  use  of  the  names  will  fix  them  per- 
manently in  the  memory.  It  is  not  so  much  that  one  may  learn 
this  list  of  instruments  as  that  he  shall  learn  the  application  of 
formulas  to  instruments  and  become  able  to  read  formulas  from 
instrument  points  or  to  read  the  form  of  instrument  points  from 
formulas.    To  do  this  well,  he  should  make  many  measurements. 

THE    SPECIALS. 

The  set  of  specials  are  so  called  because  each  instrument  is 
designed  for  a  special  use.  The  formulas  of  this  set  are  upon  a 
different  set  of  sizes,  or  the  ranges  are  on  different  sizes,  the 
plan  of  measurement  being  the  same.  In  these  are  also  three 
size  ranges,  or  widths  and  lengths  of  blade.  There  is,  in  the 
University  set,  only  one  angle  of  blade  —  12  centigrades  —  for 
all  except  the  binangled  chisels,  which  are  6  centigrades  angle. 

The  specials  present  less  difficulty  in  learning  to  read  the 
points  than  the  ordinaries,  because  they  are  in  smaller  groups 
under  the  class  names.  They  may  be  studied,  however,  on 
the  same  plan  recommended  for  the  ordinaries.  These  groups, 
except  the  chisels,  have  each  the  same  or  similar  ranges  under 
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formula  names.  They  are  illustrated  in  Figures  20,  21,  and  those 
included  in  the  University  set  are  shown  in  Figures  22,  23. 

The  enamel  hatchets  form  one  group  of  three  pairs,  each 
pair  different  in  size  and  length  of  blade,  and  in  the  University 
set  they  are  all  of  one  angle.  They  are  enamel  hatchets  20-9-12, 
15-8-12  and  10-6-12,  each  pair  beveled  rights  and  lefts,  direct  cut- 
ting instruments.    Their  use  has  been  particularly  mentioned. 

The  spoons  are  also  three  pairs  of  true  lateral  cutting  rights 
and  lefts  of  the  same  formulas  as  the  enamel  hatchets.  They  are 
spoons  20-9-12,  15-8-12  and  10-6-12.  The  sizes  of  the  blades  of 
both  these  sets  of  pairs  ought  to  be  readily  remembered,  and  the 
class  and  formula  names  spoken  on  sight  after  a  few  trials, 
coupled  with  measurements  on  different  days. 

The  gingival  margin  trimmers  are  incomplete  in  the  range 
of  sizes,  in  that  no  10-6-12  is  used.  But  the  formulas  20(95)-9-12 
and  15  (95) -8-12  are  the  same  as  hatchets  and  spoons,  except  for 
the  addition  of  the  angle  of  the  cutting-edge.  (See  directions 
for  measurement  of  angles  of  cutting  edges  on  instrument 
gauge.)  In  all  the  other  instruments  the  cutting-edge  is  at  right 
angles  to  the  length  of  the  blade ;  but  in  these  a  different  angle 
of  the  edge  with  the  blade  is  introduced.  They  are  made  for  the 
one  purpose  of  beveling  the  gingival  cavo-surface  angle  of 
proximal  cavities  in  the  bicuspids  and  molars.  For  this  purpose 
the  blades  of  one  pair  are  cut  so  that  the  edge  is  at  an  angle  of 
95  centigrades  with  its  shaft,  iittiug  it  for  the  beveling  of  the 
gingival  cavo-surface  angle  of  a  distal  cavity  in  a  bicuspid  or 
molar,  the  one  cutting  to  the  right  and  the  other  to  the  left.  The 
other  pair  of  instruments  have  the  cutting  edges  cut  to  80  centi- 
grades with  the  shafts,  fitting  them  for  the  similar  beveling  of 
the  gingival  cavo-surface  angle  of  a  cavity  in  the  mesial  surface 
of  a  bicuspid  or  molar.  On  account  of  this  peculiarity  of  form, 
two  pairs  of  each  size  of  blade  are  necessary :  one  pair  for  distal 
cavities  and  one  pair  for  mesial  cavities. 

The  pairs  of  gingival  margin  trimmers  15(95)-8-12,  and 
15  (80) -8-12,  are  for  use  in  bicuspid  cavities  which  are  often  too 
narrow  mesio-distally  to  admit  the  width  of  the  pair  20(95)-9-12, 
or  20(80)-9-12.  The  approach  of  the  20(80)-9-12  to  the  gingival 
wall  of  a  mesial  cavity  is  shown  in  Figure  195. 

In  the  binangle  chisels  we  use  the  6  centigrades  angle  only, 
as  in  the  range,  binangle  chisel  20-9-6,  15-8-6  and  10-6-6,  or  we 
name  them  simply  as  chisel  20-9-6,  etc.  The  straight  chisels  we 
designate  the  range  as  chisel  20,  chisel  15  and  chisel  10,  using 
only  the  width  term. 
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Of  the  groups  of  specials,  the  enamel  hatchets  are  rights  and 
lefts,  because  of  the  form  of  the  bevel  of  the  cutting  edge.  The 
spoons  and  gingival  margin  trimmers  are  made  rights  and  lefts 
by  the  curve  of  the  blade.  All  the  specials  are  designed  for 
special  work.  They  are  used,  except  the  smallest  size  of  the 
spoons,  almost  exclusively  in  the  bicuspids  and  molars,  and 
should  be  used  for  almost  all  of  the  work  of  excavating  in  these 
teeth. 

The  chisels  and  enamel  hatchets  are  used  for  chipping  away 
the  enamel  in  opening  cavities  in  the  bicuspids  and  molars,  and 
in  cutting  the  outlines  to  the  required  form.  The  enamel  hatchets 
are  used  especially  for  cutting  away  the  buccal  and  lingual  walls 
in  occlusal  or  proximal  cavities,  and  also  in  cutting  and  shaping 
the  gingival  walls  of  proximal  cavities  in  these  teeth.  Both  the 
chisels  and  enamel  hatchets  are  used  in  the  final  shaping  of  the 
enamel  wall  and  in  beveling  the  cavo-surface  angle  of  the  enamel. 

The  gingival  margin  trimmers  are  designed  especially  for 
the  purpose  of  beveling  the  cavo-surface  angle  of  the  enamel 
along  the  gingival  wall  of  proximal  cavities  in  the  bicuspids  and 
molars.  These  are  the  only  instruments  made  that  will  do  this 
particular  bit  of  work  accurately  and  easily,  and  are  essential  to 
accurate  operating. 

The  spoons  are  used  for  scooping  out  softened  material 
(carious  dentin)  from  the  deeper  parts  of  carious  cavities  in  the 
bicuspids  and  molars.  Occasionally  the  smaller  sizes  are  used 
in  the  incisors.  They  should  be  used  only  after  the  cavity  walls 
have  been  cut  to  form  by  other  instruments.  They  are  not  at  all 
suited  to  cutting  hard  dentin. 

SIDE   INSTRUMENTS. 

In  the  University  set  we  have  but  four  side  instruments. 
The  hatchets  5-3-28  and  3-2-28  stand  to  themselves  as  a  range. 
They  are  for  the  one  purpose  of  cutting  a  retention  groove  in 
the  incisal  angle  of  simple  proximal  cavities  in  the  incisors  and 
cuspids. 

Discoid  20-2-12  and  cleoid  20,  also  single  instruments,  are 
not  connected  with  any  set  of  ranges  in  the  University  set.  The 
discoid  is  found  to  be  a  very  useful  instrument.  Sometimes  in 
cavities  of  easy  access  it  will  take  the  place  of  a  spoon.  It  is  used 
much  more,  however,  for  catching  and  removing  points  of  over- 
lap of  filling  material  about  irregularities  of  the  surface  of  the 
enamel  along  the  margins  of  ca^^ties  in  the  occlusal  surfaces  of 
bicuspids  and  molars.  It  is,  therefore,  more  of  a  finishing  instru- 
ment than  an  excavator. 


CUTTING    INSTRUMENTS. 


43 


The  cleoid  is  used  most  for  trimming  out  the  angles  of  pulp 
chambers  in  order  to  reach  the  canals  with  the  broach  more 
readily,  especially  the  canals  in  the  mesio-buccal  roots  of  the 
upper  molars  and  the  mesio-buccal  and  mesio-lingual  angles  in 
the  lower  molars. 

Abeangement  of  Instruments  in  the  Operating  Case. 

The  following  is  presented  as  a  very  satisfactory  arrange- 
ment of  the  instruments  of  the  University  set  in  the  operating 
case: 
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When  the  instruments  are  placed  in  the  operating  case  for 
use,  they  should  be  arranged  in  a  definite  form  and  always  kept 
so.  It  is  not  important  what  form  is  used  so  that  the  form 
selected  is  adhered  to  in  all  of  the  work.  But  the  form  given  is 
preferred.  In  this  way  there  should  never  be  any  search  for 
the  particular  instrument  wanted  for  any  purpose.  The  man 
who  knows  his  instrument  points  at  sight  and  is  able  to  think 
and  speak  in  their  formulas,  will,  by  this  fact,  be  able  to  do  one- 
third  more  excavating  in  a  given  time  and  do  it  more  accurately 
than  one  who  does  not  know  them.  Up  to  the  present  time,  the 
average  dentist,  who  has  not  learned  to  think  in  his  instrument 
forms  and  in  the  adaptation  of  these  to  his  needs,  wastes  fully 
one-third  of  his  time  in  searching  for,  and  in  making  changes,  to 
find  instruments  with  which  to  do  certain  things.  This  time  will 
be  much  more  than  saved  by  the  orderly  method  of  procedure. 
Many  of  the  more  successful  men  in  practice  have  learned,  with- 
out special  method,  to  think  in  a  few  favorite  forms  and  use  the 
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few  for  almost  all  of  their  work.  An  orderly  arrangement  such 
as  the  formula  plan  gives  will  enable  them  to  think  easily  in 
several  ranges  of  forms  and  to  adajDt  a  greater  variety  of  forms 
to  the  varying  needs.  This  will  contribute  both  to  accuracy  and 
to  speed  in  operating.  This  is  worth  many  hundred  times  what 
it  costs  in  effort  to  accomplish  it. 

Use  op  the  Dental  Engine, 
illustration:  figure  25. 

The  effort  to  use  some  kind  of  mechanical  device  for  the 
turning  of  burs  and  drills  in  the  excavation  of  cavities  and  in 
finishing  fillings  was  begun  many  years  ago.  As  early  as  1840 
several  persons  had  made  devices  for  this  purpose,  worked  by 
a  lever  in  the  handle  operated  by  a  finger  or  thumb.  None  of 
these  became  diffused  through  the  profession,  but  were  indi- 
vidual instruments,  usually  rudely  made  by  the  operators  who 
used  them.  Toward  the  close  of  the  sixth  decade  of  the  last 
century,  a  small  pneumatic  engine  was  attached  to  a  sleeved 
mandrel  carrying  a  bur  or  drill,  which  was  worked  by  a  bellows- 
like  air  pump  connected  with  the  instrument  by  a  rubber  tube. 
This  pump  was  put  in  action  by  the  foot  of  the  operator.  It 
proved  practicable,  and  was  the  first  device  for  this  purpose 
regularly  manufactured  for  the  use  of  dentists.  Within  ten  years 
many  different  forms  of  dental  engines  were  offered  the  pro- 
fession. These  soon  became  crystallized  into  a  few  favorite 
forms  and  their  use  at  the  operating  chair  rapidly  became 
general. 

The  engine  is  used  for  certain  parts  of  the  work  of  exca- 
vating cavities,  for  trimming  fillings  to  form  after  they  have 
been  inserted,  and  for  a  large  amount  of  the  work  of  polishing. 
For  these  several  purposes,  engines  should  be  equipped  with 
certain  sizes  and  forms  of  excavating  burs,  a  few  sizes  and  forms 
of  finishing  burs,  stones  for  grinding  and  sandpaper  disks  of 
different  grades  of  fineness,  rubber  disks  for  carrying  polishing 
powders,  etc.  In  excavating,  the  bur  is  nowadays  indispensable, 
and  yet  but  a  small  part  of  the  excavating  should  be  done  with 
burs.  The  tendency  among  students,  as  well  as  practitioners, 
is  to  continually  use  the  bur  too  much  and  to  use  it  in  improper 
places. 

The  forms  of  bur  most  useful  are  what  are  known  as  the 
inverted  cone  bur  and  the  fissure  bur.  Round  burs  are  not  often 
used  to  advantage,  and  yet  there  are  certain  definite  purposes 
requiring  round  burs. 
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The  sizes  of  burs  are  very  important.  With  the  dental 
engines  with  which  we  were  supplied  a  few  years  ago,  no  large 
burs  could  be  used  to  advantage,  for  the  reason  that  the  motion 
was  conveyed  by  a  cable,  which  allowed  large  burs  to  jump  and 
chatter.  Cord  engines  give  to  the  bur  a  much  smoother  motion 
and  better  cutting  power.  Practically  none  of  them  have  suf- 
ficient power  to  run  a  large  bur  to  advantage.  For  our  use, 
then,  burs  for  excavating  that  are  over  one  and  a  half  milli- 
meters in  diameter  should  not  be  used  at  all.  The  most  useful 
burs  are  one  millimeter  and  less  in  diameter. 

The  round  bur.  The  round  bur  is  used  only  for  the  one 
purpose  of  opening  pit  cavities  in  which  decay  has  only  just 
begun.  For  this  purpose  round  burs,  from  a  little  less  than  one 
millimeter  to  one  and  a  half  millimeters  in  diameter,  should  be 
used  by  placing  them  in  the  pit  while  in  motion  and  swaying  the 
hand-piece  to  and  fro  so  as  to  rotate  the  bur  laterally  while  it 
is  rapidly  turning  upon  its  axis.  This  lateral  motion  of  the 
hand-piece  will  cause  the  bur  to  cut  much  more  rapidly  than  when 
simply  held  against  the  work.  Use  the  smaller  size  first,  and 
when  it  has  entered  the  pit,  change  it  for  a  larger,  using  this 
in  a  similar  way,  and  follow  this  again  with  a  larger  size.  Then 
the  round  bur  should  be  laid  aside  and  the  cavity  finished,  if 
further  enlargement  is  required,  with  other  instruments.  There 
is  no  other  use  for  a  round  bur  in  excavating  cavities.  It  should 
never  be  used  for  removing  decayed  dentin.  If  the  pit  cavity 
requires  no  further  extension,  the  round  bur  should  be  followed 
by  an  inverted  cone  that  will  square  out  the  pulpal  or  axial 
wall  of  the  cavity  and  make  the  angles  with  the  surrounding 
walls  sharp  and  definite.  A  cavity  with  rounded  angles  is  the 
most  difficult  of  all  cavity  forms  to  fill  perfectly  and  should  never 
be  made  when  any  kind  of  metallic  filling  is  to  be  used. 

The  inverted  cone  bur,  the  fissure  bur.  For  other  pur- 
poses in  excavating,  it  is  a  matter  of  choice  in  individual  cases 
between  the  use  of  the  inverted  cone  and  the  fissure  bur.  These 
burs  should  be  used  in  several  positions,  which  will  be  pointed 
out. 

In  cutting  seats  or  steps  for  anchorage  in  mesio-  or  disto- 
occlusal  cavities  in  the  bicuspids  and  molars :  After  the  mesial 
or  distal  cavity  has  been  well  opened  with  cutting  instruments, 
and  the  cutting  of  a  step  in  the  occlusal  surface  is  required, 
choose  a  small  inverted  cone  or  fissure  bur,  never  more  than  one 
millimeter  in  diameter,  and  begin  within  the  dentin  close  against 
the  dento-enamel  junction,  causing  the  bur  to  enter,  and  then 
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draw  it  to  the  surface  of  the  enamel ;  engage  it  again  in  the  same 
way  and  repeat  the  motion.  "With  this  movement,  using  a  small 
bur,  a  groove  is  readily  cut  through  the  enamel  into  the  center 
of  the  occlusal  surface.  In  this  cutting,  the  line  of  the  mesial 
(or  distal)  groove  should  be  followed,  because  this  is  the  weakest 
part  of  the  enamel.  If  the  bur  is  too  large,  it  will  not  cut  so 
well.  It  is  only  by  concentrating  the  force  on  a  small  bur  that 
the  enamel  can  be  cut  to  any  advantage,  and  even  then  the  cut 
should  be  made  from  within  outward.  After  this  first  cut  has 
been  made,  the  groove  or  channel  formed  should  be  broadened 
by  chipping  away  the  enamel  with  chisels,  or  the  enamel  hatchets, 
and  the  inverted  cone  bur  again  used  to  undermine  the  enamel 
upon  either  side,  which  is  again  chipped  away.  In  this  way  a 
seat  or  occlusal  step  of  any  required  extent  is  readily  formed, 
the  pulpal  wall  of  which  will  have  sharp  and  definite  angles  with 
the  surrounding  walls. 

Grooves  that  need  to  be  cut  out,  merely  for  the  purpose 
of  finding  a  position  for  finishing  the  filling,  i.  e.,  when  there 
is  solid  dentin  beneath,  are  to  be  cut  in  the  same  manner  with 
the  inverted  cone  or  fissure  bur.  In  none  of  these  cases  should 
any  attempt  be  made  to  cut  the  enamel  from  without  inward 
with  the  bur.  Cutting  the  enamel  with  the  bur  dulls  the  blades 
very  quickly.  After  the  bur  has  been  used  a  few  times,  it  should 
be  discarded  and  a  new  one  employed.  The  dull  bur  may  be 
sharpened  by  the  instrument  maker. 

In  squaring  out  angles  of  cavities,  the  inverted  cone  bur 
may  often  be  used  to  advantage  in  such  positions  as  are  readily 
accessible,  as  in  the  occlusal,  labial  and  buccal  cavities.  Usually 
this  is  done  by  flattening  the  pulpal  wall  in  occlusal  cavities, 
or  the  axial  wall  in  buccal  or  labial  cavities.  In  order  to  accom- 
plish this  with  the  bur,  the  approach  must  be  such  that  the 
square  end  of  the  bur  may  be  placed  in  the  plane  of  the  pulpal 
or  axial  wall  to  be  formed,  or,  in  other  words,  the  axis  of  the 
hand-piece  must  be  at  right  angles  to  the  pulpal  or  axial  wall 
to  be  formed.  Then  the  side  or  periphery  of  the  bur  is  engaged 
in  the  deeper  part  of  the  rounded  pulpal  or  axial  wall,  and  made 
to  cut  toward  one  of  the  surrounding  walls.  This  is  then 
repeated  in  another  direction,  and  the  bur  is  finally  carried  in 
a  similar  way  around  the  whole  circumference  of  the  cavity  in 
such  a  way  that  its  square  end  leaves  the  pulpal  or  axial  wall 
flat,  and  the  line  angles  with  the  surrounding  walls  are  made 
sharp  and  definite. 

In  making  extensions  for  prevention  in  any  of  the  axial 
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surface  cavities,  the  small  inverted  cone  burs  may  be  used  to 
advantage.  If,  in  excavating  proximal  cavities,  we  find  that 
after  cutting  the  gingival  wall  to  sound  dentin  it  is  desirable  to 
extend  the  cavity  further  to  the  gingival,  place  the  end  of  an 
inverted  cone  bur,  five  to  eight-tenths  of  a  millimeter  in  diameter, 
against  the  gingival  wall  upon  the  dentin,  close  against  the 
dento-enamel  junction,  and  incline  the  hand-piece  just  enough 
to  cause  the  periphery  of  the  bur  to  cut,  and  press  it  toward  and 
into  the  bucco-gingival  angle ;  then  incline  the  hand-piece  in  the 
opposite  direction  and  press  the  bur  in  the  linguo-gingival  angle. 
By  repetitions  of  these  movements,  cut  as  deeply  to  the  gingi- 
val as  may  be  required,  keeping  close  against  the  dento-enamel 
junction.  This  undermines  the  enamel,  which  may  be  easily 
removed  with  the  enamel  hatchets.  In  extending  to  the  buccal 
or  to  the  lingual,  the  enamel  hatchets  generally  serve  best,  but 
occasionally  the  operation  is  facilitated  by  starting  a  small 
inverted  cone  bur  in  the  axio-bucco-gingival  angle  and  drawing 
it  to  the  occlusal,  cutting  away  the  dentin  of  the  buccal  wall 
just  beneath  the  enamel,  which  may  then  be  removed  with  the 
enamel  hatchet.  The  same  operation  is  repeated  upon  the 
lingual  wall. 

In  this  extension,  it  is  important  that  the  bur  be  kept  close 
against  the  enamel,  so  tbat  it  shall  not  cut  into  the  tooth  so  deeply 
as  to  endanger  the  pulp.  There  should  be  no  attempt  to  cut  the 
enamel  with  the  bur,  for  the  reason,  first,  that  it  is  not  easily 
done,  and  second,  because  it  ruins  the  bur.  Whenever  it  is 
regarded  as  important  that  enamel  should  be  cut  with  a  bur, 
one  must  expect  that  the  bur  will  be  ruined  in  the  operation. 
That  is  to  say,  the  blades  will  be  so  dulled  that  it  will  be  unfit 
for  further  use,  and  a  new  bur  must  be  provided  for  the  next 
operation.  A  good  bur  will  cut  dentin,  however,  for  many 
operations. 

In  making  starting  points  for  packing  gold,  the  smaller 
inverted  cone  bur  is  especially  useful.  In  mesial  and  distal  cavi- 
ties in  nearly  all  positions,  starting  points  in  the  axio-gingivo- 
lingual  angle  and  the  axio-gingivo-buccal  (or  labial)  angle  are 
important  conveniences.  They  are  best  made  by  placing  the 
end  of  an  inverted  cone  bur  in  the  angles  named,  and  by  a  slight 
swaying  of  the  hand-piece  cause  the  bur  to  enter  just  a  little, 
then  draw  the  bur  toward  the  occlusal  (or  incisal,  if  in  incisor 
cavities,)  a  short  distance,  making  a  slight  groove  leading  away 
from  the  pit  first  formed  to  give  strength  to  the  gold  when 
placed.    The  pit  itself  should  not  be  directed  into  the  gingival 
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wall,  or  only  slightly,  but  to  the  lingual  or  buccal  (  bial  in  the 
incisors  and  cuspids),  and  the  groove  should  be  close  against 
the  axio-buccal  or  axio-lingual  line  angle.  In  this  method  of 
cutting  these  starting  points,  the  square  end  of  the  bur  gives  a 
square  floor  to  the  pit  at  the  point  where  the  first  piece  of  gold 
is  placed,  which  prevents  any  tendency  of  the  gold  to  rrll  from 
side  to  side  in  the  first  efforts  to  condense  it,  so  that  a  very 
shallow  pit,  a  mere  sharp  angle,  is  all  that  is  necessary.  It 
should  be  remembered  always  that  in  proximal  cavities  in  bicus- 
pids and  molars,  these  convenience  points  are  not  anchorage 
points  for  the  filling,  but  are  simply  starting  points  for  the  tem- 
porary anchorage  of  the  first  pieces  of  gold. 

The  DRILL.  The  use  of  drills  should  be  confined  to  certain 
especial  purposes.  These  should  be  used  when  for  any  reason 
it  becomes  necessary  to  cut  into  the  pulp  chamber  of  a  sound 
tooth,  or  one  that  has  already  been  filled.  This  necessity  occurs 
frequently  because  of  hj^peremia  or  death  of  the  pulp  after  a 
filling  has  been  made,  or  from  death  of  the  pulp  from  a  blow 
or  some  unknown  cause.  In  these  cases  it  is  often  necessary  to 
cut  from  the  surface  of  the  tooth  to  the  pulp  chamber,  either 
through  a  filling  or  through  the  enamel  and  dentin.  The  bur  is 
not  suitable  for  this  work.  The  flat  drill,  bibeveled  to  a  point, 
is  the  proper  instrument;  or  the  drill,  followed  by  a  round 
bur  to  enlarge  the  opening.  In  doing  this  where  considerable 
tissue  is  to  be  cut  through,  it  is  best  to  use  a  small  drill  first,  and 
when  this  has  penetrated  some  distance,  enlarge  the  opening 
with  a  larger  drill  or  a  round  bur,  then  penetrate  farther  with 
the  small  drill  and  again  enlarge.  Proceed  in  this  way  until  the 
pulp  chamber  is  reached.  In  the  attempt  to  drill  deeply  with  a 
small  flat  drill,  the  instrument  does  not  clear  itself  of  chips 
readily  and  is  apt  to  heat ;  also,  it  is  likely  to  be  broken  by  any 
movement  of  the  patient. 

The  drill  is  also  the  best  instrument  for  enlarging  root 
canals  for  setting  posts  or  pins  for  artificial  crowns.  It  will  be 
seen  that  these  uses  of  the  drill  are  aside  from  cavity  excavation. 

The  contra-angle  hand-piece,  Figure  25,  is  often  useful 
for  doing  this  work  in  cavities  in  the  lower  second  and  third 
molars.  With  it  the  proper  position  of  the  bur  may  be  obtained 
in  those  places  that  are  not  accessible  to  the  straight  hand-piece. 
The  right-angle  hand-piece  has  been  used  much  in  the  past  for 
this  purpose,  but  it  is  a  very  awkward  instrument,  for  the  reason 
that  the  working  end  of  the  bur  is  far  out  of  the  line  of  the 
axis  of  the  hand-piece.    This  renders  it  ineffective.    The  contra- 
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angle  hand-piece  remedies  this  defect.  However,  this  instrument 
has  not  the  same  power  and  is  never  so  effective  as  the  straight 
hand-piece,  and  should  not  be  used  in  any  case  in  which  the 
straight  instrument  can  be  brought  into  position  to  do  the  work. 
In  most  cases  this  squaring  out  of  the  pulpal  or  axial  walls  to 
definite  angles  with  the  surrounding  walls  is  done  just  as  easily 
and  quickly  with  the  hoes  12-5-6,  12-5-12,  or  the  8-3-6,  8-3-12, 
used  with  a  scraping  motion.  These  instruments  will  reach  any 
of  these  positions  if  the  surrounding  walls  have  been  properly 
formed  previous  to  their  use. 

The  Use  of  "Wateb. 

Every  dental  office  should  have  a  liberal  supply  of  both 
warm  and  cold  water.  The  use  of  water  for  the  hands  of  the 
operator  is  in  itself  important,  and  the  wash  basin,  while  not 
necessarily  before  or  about  the  operating  chair,  should  be  con- 
venient, and  in  such  position  that  the  patient  may  at  least  know 
when  the  operator  washes  his  hands.  Cleanliness  and  neatness 
are  important  in  gaining  and  in  holding  a  practice. 

Water  should  be  constantly  ready  for  use  at  the  operating 
chair  for  washing  the  teeth  and  gums  of  patients.  For  use  in 
tlie  mouth,  water  should  generally  be  heated  to  about  105  degrees 
Fahrenheit,  or  just  a  little  warmer  than  blood  temperature.  In 
the  large  majority  of  cases,  this  temperature  will  be  found  most 
grateful  to  patients.  If,  however,  cases  occur,  as  they  will,  in 
which  some  of  the  teeth  are  very  sensitive  to  thermal  changes, 
the  temperature  of  105  degrees  will  cause  considerable  pain,  and 
in  such  cases  the  temperature  should  be  carefully  reduced  to 
981/2  degrees,  or  blood  temperature. 

Every  dental  office  should  be  supplied  with  an  apparatus 
for  keeping  water  at  a  constant  temperature  for  use  at  the  chair. 
There  are  various  forms  of  thermostats  in  the  market  that  are 
effective  and  suitable  for  use  in  the  construction  of  these,  either 
for  gas  or  electricity,  and  manufacturers  could  furnish  such  an 
apparatus,  that  would  be  well  within  the  financial  reach  of  the 
ordinary  practitioner.  In  the  use  of  this,  the  water  may  always 
be  ready  at  the  proper  temperature  for  immediate  use,  saving 
the  annoyance  of  drawing  and  mixing  hot  and  cold  water  to 
obtain  the  proper  temperature  and  avoiding  many  painful  errors 
in  using  water  that  is  too  hot  or  too  cold  on  sensitive  teeth. 

The  uses  of  water  at  the  operating  chair  are : 

For  cleaning  the  teeth  preparatory  to  operating. 

For  keeping  the  teeth  and  mouth  free  from  blood  and  debris 
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while  removing  calculus,  or  in  doing  any  operations  upon  dis- 
eased gums,  or  while  treating  diseases  of  the  peridental  mem- 
branes. 

For  washing  cavities  during  any  portion  of  the  work  of 
excavating  that  may  be  done  before  placing  the  rubber  dam. 

For  cleaning  the  necks  of  the  teeth  before  applying  the 
rubber  dam. 

For  treating  the  gums  after  removing  the  rubber  dam. 

For  removing  debris  and  polishing  powders  during  any  por- 
tion of  the  polishing  of  fillings  that  may  be  done  without  the 
rubber  dam. 

For  any  and  all  of  these  uses  a  good  rubber  bulb  water 
syringe,  which  will  hold  about  four  ounces,  is  necessary.  A  very 
small  water  syringe  is  a  nuisance.  A  syringe  should  be  used 
with  which  the  mouth  can  be  flooded  with  water,  or  a  strong, 
continuous  stream  thrown  for  several  seconds. 

For  cleaning  the  teeth  preparatory  to  operating,  warm 
water  should  be  used  in  almost  every  case,  even  though  the  teeth 
are  apparently  in  a  cleanly  condition.  In  the  best  conditions 
there  is  usually  more  or  less  gummy  material,  containing  many 
microorganisms  about  the  necks  of  the  teeth,  or  about  cavities, 
especially  proximal,  buccal  and  labial  cavities,  which  should  be 
loosened  up  with  scalers  and  removed  with  a  strong  stream  of 
water.  In  very  many  cases  the  teeth  should  be  cleaned  with  a 
rubber  disk  and  powdered  stone  and  washed  clean  with  a  jet  of 
water  before  anything  is  done  toward  excavating  cavities.  In 
all  cases  the  field  of  operation  should  be  made  clean  as  the  first 
procedure. 

The  use  of  water  while  removing  calculus  is  imperative.  The 
field  of  operation  requires  to  be  repeatedly  washed  with  strong 
jets  of  water,  in  order  to  do  both  operator  and  patient  justice. 
This  is  necessary  in  order  to  remove  particles  of  loosened  cal- 
culus from  about  the  necks  of  the  teeth,  and  to  remove  blood 
and  debris  that  the  next  step  of  the  operation  may  be  seen.  It 
is  necessary  to  impart  a  sense  of  cleanliness  and  comfort  to  the 
patient.  During  this  operation  the  operator's  hands  should  be 
washed  very  frequently. 

In  excavating  cavities,  water  should  be  used  freely  in  any 
portion  of  the  operation  that  is  done  before  placing  the  rubber 
dam.  In  many  cases  it  is  desirable  to  open  cavities  and  do  the 
rougher  parts  of  the  excavating  before  the  dam  is  applied.  Dur- 
ing such  part  of  the  operation  as  maj'  be  done  without  the  rubber 
dam,  the  cavity  should  be  frequently  washed  with  strong  jets 
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of  water  at  the  proper  temperature,  for  the  purpose  of  removing 
all  debris  from  the  cavity  and  from  the  mouth  of  the  patient. 

Before  placing  the  rubber  dam,  water  should  be  used  to 
fi-ee  the  necks  of  the  teeth  from  microorganisms,  even  in  the 
most  cleanly  mouths.  A  thin  scaler  should  be  passed  around 
all  of  the  surfaces,  loosening  up  any  gummy  substance  adhering 
to  them,  and  this  should  be  washed  away  with  a  strong  jet  of 
warm  water.  K  the  case  is  not  especially  cleanly,  there  is 
greater  necessity  for  this  proceeding,  provided,  of  course,  that 
this  has  not  been  done  preparatory  to  some  previous  operation 
at  the  same  sitting. 

The  object  of  this  care  is  especially  to  prevent  pushing  a 
mass  of  microorganisms  and  debris  under  the  free  margin  of 
the  gum  by  the  rubber  and  the  ligature.  Often  the  gums  are  more 
or  less  bruised  by  this  procedure,  and  if  at  the  same  time  a  mass 
of  debris  containing  many  active  microorganisms  is  crowded 
into  the  soft  tissue  and  held  there  for  a  considerable  time,  the 
microorganisms  will  take  hold  of  this  injured  tissue,  and  cause 
very  inconvenient  soreness,  or  actual  suppuration.  Many  incur- 
able cases  of  phagedenic  pericementitis  are  started  in  this  way. 

After  removing  the  rubber  dam,  the  gums  should  be  treated 
with  a  thorough  douching  with  warm  water  while  kneading 
them  thoroughly  with  the  fingers  of  the  other  hand.  This  is 
especially  important  to  the  comfort  of  the  patient.  The  rubber 
dam  has  been  in  place  for  a  considerable  time,  perhaps  for  an 
hour  or  more,  and  during  this  time  the  free  margins  of  the  gums 
have  been  tightly  compressd  by  the  rubber  and  the  ligatures 
or  other  appliances  for  securing  it  in  place.  The  circulation 
of  the  blood  through  this  part  has  been  impeded.  The  douching, 
together  with  the  kneading,  causes  the  blood  to  return  to  these 
tissues,  starts  it  into  active  circulation  again,  and  removes  any 
poisonous  material  that  may  have  been  forced  into  the  gingival 
space  by  the  rubber.  It  imparts  a  feeling  of  comfort  to  the  parts 
and  causes  at  once  the  most  complete  feeling  of  rest  from  the 
operation  that  it  is  possible  for  the  operator  to  give. 

The  washing  away  of  powdered  stone  and  debris  during  and 
after  polishing  tillings,  should  be  thorough  and  complete,  and 
the  patient  dismissed  with  a  clean  mouth. 
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Instrument  Grasps. 

ILLUSTRATIONS:    FIGURES  26-30. 

The  manner  of  holding  instruments  in  performing  dental 
operations  is  very  important,  and  especially  is  it  important  that 
yovmg  men  beginning  their  life  work  should  begin  right;  that 
they  assume  at  the  start  a  grasp  which  will  give  them  power, 
facility  and  delicacy  of  touch.  When  men  have  been  in  practice 
for  some  years  using  a  wrong  grasp,  it  becomes  difficult  for 
them  to  change  the  form  of  their  grasp  for  a  better  form.  A 
careful  study  of  the  form  of  grasp  used  by  noted  operators,  those 
who  have  made  much  more  than  an  ordinary  reputation  based 
on  their  dexterity  and  power  in  manipulation,  has  shown  a 
remarkable  uniformity  in  the  grasp  of  instruments. 

The  pen  geasp,  so-called,  is  the  grasp  used  for  the  principal 
part  of  the  work  in  the  excavation  of  cavities  and  in  placing  fill- 
ings. But  this  grasp  is  made  differently  by  different  men ;  there- 
fore there  is  the  pen  grasp  in  good  form,  indifferent  form  and 
bad  form.  Wherever  much  force  is  to  be  exerted  and  yet  with 
great  delicacy  and  facility  of  movement,  the  form  of  pen  grasp 
represented  in  Figure  26  should  be  used.  Notice  particularly 
that  the  pulps  of  the  thumb  end  and  the  first  and  second  finger 
ends  are  upon  the  shaft  of  the  instrument,  so  that  the  full  power 
of  all  three  are  used  to  prevent  the  instrument  slipping  when 
making  a  powerful  thrust.  Careful  observation  of  the  form  of 
the  grasp  and  power  of  thrust  of  many  men  has  shown  that  on 
the  average  men  who  use  this  particular  foiTn  of  grasp  have 
nearly  one-third  stronger  thrust  than  those  who  use  any  other 
form.  The  form  of  the  grasp  shown  in  Figure  27  gives  good 
facility  of  movement,  but  much  less  power.  A  careful  noting  of 
the  difference  shows  that  the  instrument  crosses  the  nail  of  the 
second  finger  instead  of  having  the  pulp  of  the  finger  end  on  the 
instrument  as  shown  in  Figure  26.  The  power  of  the  thrust  is 
much  less  in  this  second  form.  Figure  28  shows  the  worst  form 
possible  of  the  so-called  pen  grasp.  It  gives  neither  power  of 
thrust  nor  facility  of  movement.  Notice  that  the  fingers  are 
much  bent  and  that  the  instrument  crosses  the  second  finger  at 
the  first  joint.  The  power  that  should  be  exerted  by  that  finger 
is  almost  entirely  lost.  The  fingers  are  so  bent  that  the  range  of 
movement  is  badly  crippled. 

The  palm  and  thumb  grasp,  Figure  29,  has  a  limited  range 
of  use  in  dentistry.    In  this  the  instrument  is  grasped  in  the  palm 
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FiCi.  20.  Th(_'  pen  K^;"*!!.  whicli  is  the  best  fonti  of  instrument  urAsp  for  dciitiil  opor;itions. 
Notice  parlicuhtily  that  the  bulbs  of  the  thumb  and  of  the  first  and  second  fingers  are  on  fhc  instru- 
ment  shaft. 

Fio.  27.  A  poor  form  of  the  pen  grasp  for  the  use  of  force.  Xoltoo  that  tlic  instrument 
crosses  the  nail  of  the  second  finger.     The  power  of  the  grasp  of  the  bulb  of  that  finger  is  lost. 

Fia.   28.     A  very  bad   form  of  grasp  in  which  both  the  i>owcr  and  range  of  motion   are  limited. 

7a 


Fig.   29.     Tlie  palm   ami    lluunh  gr,is|i,   in   wliicli   lalcral    prL'ssiirc   against   the   lluiinb,  as  a   rest,   of 
counter  pressure,  is  used. 

Fig.   30.     The  palm   thrust  grasp.      Used   only   for   making  powerful   thrusts. 


Fio.  31. 


r,a.  31.     The  dentist's  n,anudy„an,on,eter    designed  h,  the  ^^^^^^^^^^^        An  n,strument_  for^weiglji,,g 

the  force  exerted  by  an  nstrumont  t"™"''/''^  ,'",'%  ,',.„"{  fr-egistcrel  in  pounds,  antomatieally. 
across  the  scale  plate  and  the  power  ''f  ^''=<i  ,.n  each  ""  ™t  >»  '  ;\"^^„'^t  the  mechanism  causes  the 
The  thrust  is  made  with  he  instrument  ™/''^„,'i'"''J^,rte  scale  plate,  registering  the  number  ot 
bar  B.  carrying  a  pcnol  in  its  point  <=■'«  Xn,e  lo  iinhiwd  under  the  rollers  D  and  E,  and  is 
pounds.  The  paper  with  the  printed  seale  gme  f:}^P^:l'\!'„Z^L\ho^^■n  in  Figure  33.  The 
moved  to  the  left  autoniatieally  «'l'f;?,'^''>''^"^',i,o'^,^-''hf  instrument  in  position  on  the  block,  also 
ii;rSfi?r^v?/h'"::;;ru^^.J™E.,';^d  thc'eJ'ofX  Jl^rdlng  „ar  whicj;  cames  the  pencil. 
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Fig.  32.  The  printed  scale  used  for  automatic  registration  of  force  exerted  on  the  dentist's 
manudynaniometer   shown   in   Kipiire  31.     The  scale  is   in  pounds. 

Fio.  33.  A  specimen  of  the  scale  with  three  registrations  of  the  force  exerted  hy  the  hand, 
using  the  pen  grasp. 
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of  the  hand  and  is  brought  in  opposition  to  the  thumb.  Its  use 
depends  upon  finding  a  suitable  thumb-rest  in  the  position  of  use. 
This  can  be  done  many  times  in  the  front  of  the  mouth,  particu- 
larly in  using  cleavers  in  stripping  enamel  from  teeth  in  prepara- 
tion for  the  bands  for  artificial  crowns,  and  also  a  limited  use  of 
it  may  be  made  in  filling  operations.  This  grasp  should  be  cul- 
tivated by  every  operator. 

The  palm  theust  grasp,  Figure  30,  is  now  almost  obsolete 
in  dental  operations.  It  was  much  used  before  the  advent  of 
cohesive  gold  in  the  heavier  work  of  non-cohesive  gold  filling. 
The  instruments  were  made  with  large  handles  having  a  rounded 
end  to  rest  in  the  palm  of  the  hand.  It  affords  great  power,  but 
is  wanting  in  delicacy  of  touch  or  movement.  It  can  not  be  used 
to  much  advantage  with  our  modern  instruments,  yet  on  occa- 
sions demanding  it  one  may  use  much  more  force  in  a  thrust  than 
with  the  pen  grasp.  Indeed  most  men  can  use  as  much  as  three 
times  the  force  of  their  pen-grasp  thrust.  Persons  not  realizing 
this  may  do  injury  by  using  too  much  force  when  grasping  an 
instrument  in  this  way.  It  is  not  suitable  for  any  other  move- 
ment than  the  thrust. 

'  FINGER   POWER. 

ILLUSTRATIONS:    FIGURES  31-33. 

The  power  exerted  by  the  pen  grasp  is  directly  dependent 
upon  the  ability  of  the  person  to  so  grasp  the  shaft  of  the  instru- 
ment as  to  prevent  it  from  slipping  in  the  fingers.  In  this  the 
placing  of  the  instrument  so  that  the  pulpy  portion  of  the  thumb 
and  finger  ends  grasp  it,  is  of  principal  importance.  Pressure 
of  the  instrument  on  the  side  of  the  finger  gives  some  support 
in  movement,  but  very  little  increase  of  power  over  a  grasp  with 
the  forefinger  and  thumb  alone.  The  power  of  the  finger  grasp 
is,  of  course,  the  important  feature  of  difference  between  men. 
Few  persons  realize  the  difference  that  really  exists  between  per- 
sons in  this  respect.  The  range  of  difference  between  men  in 
power  of  thrust  with  the  pen  grasp  runs  from  five  to  thirty-five 
pounds,  with  the  average  at  about  fifteen  pounds,  as  shown  by 
numerous  tests  made  at  meetings  of  dentists.  It  seems  very 
curious  to  find  large  muscular  men  with  feeble  finger  power,  yet 
a  man's  general  muscular  development  is  no  index  to  his  power 
in  handling  delicate  instruments. 

Figure  31  represents  the  instrument,  the  dentist's  manu- 
dynamometer,  designed  by  the  author,  with  which  these  tests 
are  made.    It  is  a  registering  spring  scale  of  moderate  delicacy, 
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that  is  arranged  with  paper  slips,  Figure  32,  for  permanent  auto- 
matic records.  Figure  33  represents  one  of  these  record  slips 
bearing  the  records  of  three  persons  of  widely  different  finger 
power,  one  of  seven  pounds,  one  of  fifteen  pounds  and  another 
of  twenty-seven  pounds.  The  highest  record  made  on  this  instru- 
ment with  the  pen  grasp  was  thirty-five  pounds,  made  by  the  late 
Dr.  J.  H.  McKellops,  of  St.  Louis.  He  took  the  instrument  as 
nearly  as  possible  as  represented  in  Figure  26,  with  the  wrist  and 
hand  bent  as  shown,  as  most  men  will  when  making  the  thrust 
downward,  and  without  haste  went  across  the  whole  page  of  the 
slip  with  less  than  one  pound  variation.  If  one  will  think  for  a 
moment,  he  will  certainly  realize  what  an  enormous  advantage 
the  possession  of  this  extraordinary  finger  power  gave  him  over 
the  average  man  in  doing  dental  operations,  and  of  the  desira- 
bility that  every  dentist  cultivate  this  to  the  full  limit.  Much 
careful  observation  has  shown  conclusively  that  delicacy  in  the 
accurate  control  of  instrument  movement  is  very  generally  an 
accompaniment  of  a  high  degree  of  finger  power. 

An  experience  of  over  ten  years  in  taking  these  measure- 
ments shows  that  much  increase  of  finger  power,  as  well  as  deli- 
cacy of  movement,  can  be  acquired  by  careful  training,  and  also 
that  it  is  easily  lost  by  careless  habits.  For  instance,  a  class  of 
one  hundred  and  sixty  students  made  an  average  of  nine  pounds 
at  the  end  of  their  first  year,  thirteen  pounds  at  the  end  of  the 
second  year,  and  seventeen  pounds  at  the  end  of  the  third  year. 
Some  of  these  same  young  men  fell  into  careless  habits  and  went 
backward  in  finger  power.  Others  gave  later  tests  showing  con- 
tinued gain  of  power.  One  young  man  who  left  school  with  a 
power  of  only  ten  pounds  and  failed  to  gain  anything  during  his 
first  two  years  in  practice,  put  himself  into  careful  training  in 
the  use  of  a  correct  form  of  grasp  and  the  full  use  of  his  power, 
and  within  six  months  made  twenty  pounds  as  easily  as  he  had 
made  the  ten  pounds  formerly. 

Delicacy  of  control  of  movement  usually  increases  with 
power  of  movement.  Therefore,  from  all  points  this  training  of 
the  hand  is  exceedingly  desirable  in  dentistry.  The  training  is 
purely  a  matter  of  careful  practice  with  the  best  form  of  grasp, 
so  that  the  full  muscular  power  of  the  hand  is  brought  into 
exercise  some  portion  of  the  time  each  day.  The  size  of  the 
instrument  handle  has  much  less  to  do  with  the  exertion  of  force 
than  most  persons  seem  to  think.  An  instrument  handle  one- 
fourth  inch  in  diameter  is  large  enough,  and  three-sixteenths  will 
generally  show  no  diminution.    But  with  anything  smaller  than 
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that  the  power  of  thrust  is  rapidly  diminished.  A  larger  size 
than  one-fourth  inch  gives  no  advantage.  This  is  the  rigorous 
conclusion  after  witnessing  trials  of  different  sizes  of  instru- 
ment handles  by  many  men. 

A  study  of  the  instrument  grasps  in  the  illustrations  of  fin- 
ger and  instrument  positions  will  do  much  to  enable  one  to  form 
correct  conceptions  of  them.  The  positions  assumed  at  the 
chair  are  more  natural  than  those  assumed  in  trials  on  the  manu- 
dynamometer.  Among  these  will  be  found  a  few  illustrations  in 
which  the  grasp  is  put  at  ease  as  in  doing  some  very  light 
manipulative  work.  In  this  the  instrument  is  often  shifted  to 
the  true  pen  grasp  with  the  shaft  crossing  the  nail  of  the  second 
finger. 

Ten  years  of  exact  observation  of  the  finger  power  of  den- 
tists is  not  sufficient  time  to  give  very  reliable  historical  data  of 
the  variations  that  will  occur  in  averages  by  practitioners  because 
of  different  methods  of  practice  with  different  forms  of  instru- 
ments and  varying  habits  of  manipulation.  Only  a  few  trials 
of  the  power  used  by  men  in  filling  teeth  are  on  record  and  theSe 
are  too  vague  to  be  regarded  as  giving  definite  information. 
Somewhere  the  late  Jonathan  Taft  has  said  that,  with  the  old 
large-handled  instruments  used  in  making  fillings  with  non- 
cohesive  gold,  he  used  as  much  as  seventy-five  pounds  pressure. 
He  complained  that  this  work  was  very  hard  on  the  muscles  of 
the  chest.  But  the  method  of  weighing  was  not  given.  Only  a 
few  remarks  of  this  kind  can  be  gathered  from  our  literature. 
It  was  common  in  filling  with  non-cohesive  gold  to  use  the  palm 
thrust  grasp,  as  shown  in  Figure  30.  With  this  grasp  and  such 
an  instrument  handle,  the  exertion  of  such  force  was  possible. 
Indeed,  the  full  power  of  the  arm  could  be  used.  We  now  know 
also  that  such  force  properly  applied  would  be  readily  borne  by 
the  molar  teeth  of  persons  whose  habits  of  chewing  food  were 
good.  There  is  much  evidence  that  in  the  days  in  which  much  of 
filling  teeth  was  done  with  non-cohesive  gold,  using  hand  pressure, 
and  particularly  in  the  latter  part  of  that  period  when  the  smaller 
instrument  handles  of  modem  times  were  used,  men  exerted 
much  more  force  than  now  in  filling  teeth.  That  is,  fifty  to  sev- 
enty-five years  ago.  This  was  continued  by  many  into  the  cohe- 
sive gold  work.  In  my  first  trials  of  the  registering  of  the  hand 
force  used  by  men  in  dental  association  meetings,  I  noticed  that 
the  older  men,  who  had  their  first  training  in  non-cohesive  gold 
work,  were  giving,  on  the  average,  the  highest  records.  This  has 
continued,  and,  as  these  men  drop  away,  the  average  of  the 
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records  so  made  has  diminished.  The  diminution  of  finger 
power  seems  to  be  due  to  the  use  of  the  dental  engine  in  exca- 
vating and  of  the  mallet  in  making  fillings.  These  are  both  neces- 
sary and  a  marked  improvement  over  former  methods,  but  the 
excessive  use  of  the  engine  to  the  exclusion  of  hand  instruments 
in  the  preparation  of  cavities,  is  bad ;  not  so  much  for  the  reason 
that  power  and  delicacy  of  manipulation  with  hand  instruments 
is  not  being  so  well  developed,  but  intrinsically  because  excessive 
use  of  the  engine  means  poor  cavity  preparation. 

Whatever  may  be  the  cause,  a  distinct  loss  in  the  average 
of  finger  power  by  dentists,  as  shown  by  tests  made  at  society 
meetings,  has  become  apparent  within  the  ten  years  that  these 
tests  have  been  made.  Fewer  men  are  found  who  can  use  twenty 
pounds  pressure  with  the  pen  grasp. 

Positions  at  the  Chair. 

ILLUSTRATIONS :  FIGURES  34-45. 

In  the  training  for  one's  life  work  in  dentistry  the  positions 
assumed  at  the  dental  chair  become  a  very  important  matter, 
and  should  be  considered  with  great  care  in  order  that  the  best 
may  be  done  for  both  the  operator  and  the  patient.  (1)  The 
position  should  be  such  that  the  operation  may  be  well  done. 

(2)  The  position  should  not  be  especially  trying  to  the  patient. 

(3)  The  position  should  be  the  most  comfortable  to  the  operator 
in  each  given  case  that  is  consistent  with  (1)  and  (2).  It  is 
obvious  that  the  dentist  who  expects  to  stand  at  his  chair  during 
most  of  the  hours  of  each  day,  should  study  positions  of  reason- 
able comfort;  and  also  those  changes  of  position  that  will  give 
rest  without  interfering  with  his  progress  should  be  studied  very 
closely  in  the  formation  of  his  habits  at  the  chair.  Observation 
has  shown  men  to  be  in  a  large  degree  creatures  of  habit,  and  that 
habits  once  formed  are  not  very  easily  changed.  Therefore, 
every  young  man  should  give  this  matter  very  careful  attention 
as  one  among  the  many  elements  of  success. 

The  modern  dental  chair  needs  no  description.  Many  styles 
are  offered  in  the  market,  but  all  the  better  ones  agree  fairly  well 
in  the  essentials  of  usefulness.  All  are  made  to  raise  and  lower 
as  a  whole  on  their  pedestals  sufficiently  for  the  practical  pur- 
poses intended,  and  very  many  of  them  may  be  raised  much 
higher  than  is  ever  necessary.  The  chair  should  be  adjusted  (1) 
to  the  height  of  the  operator;  (2)  to  the  height  of  the  patient; 
and  (3)  so  that  the  mouth  of  the  patient  shall  be  level  with  the 
lower  half  of  the  operator's  upper  arm  (humerus)  when  stand- 


Fig.  34.     Itight  side  in  front  position  at  llic  cliair.     Upper  tcctli. 
8 


IMO.    3f.. 


Km..    :!.-..      Hiul'l    -''I'-  l"-l'i"'l    l-^il'""   ^"    ""■   '■'"''        ''■'"■'    "■'■"' 
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Fio.   36. 


I'lG.   30.     LM  sidf  bclliriil  position  ;it   tin-  ili^iir.      Ulipii'  licUi.      liiviTliil  pin   fiasp. 


Fia.  37. 


I'lG.    37.     Loft  sido  in  fioiit  imsilinn  al   llu-  clinir.      lincc-iil  siirfufcs  <if  Uu-  ],-<{   imi.iT  iii"lars. 


Fia.    38.      A   position   in    front  and   over   the  patient,   in   which   the  operator   must    look    upward 
nd  operate  with  the  hands  held  high.     A  position  to  be  avoided. 


Fia.   3'J. 


Flii.    :!il.       liiKliI    ^iil.'    ill    In. Ill    ],.isili(.ii    ;il    llic-    iliiiir.       !...». i     ni.il!M>.       Tli.'    dijir    i^    |...,    lii,;Ii. 
'I'll!'  opcialciiS  liiiii.l.    :iM-   liiM   ii|i    ill   II    liir-imi,'   pi.-il  imi. 


Pia.   40. 


h'id.    -10.      ArninKiii;;  lln;  <li:iir.     TIk-  |i;iluiit'.s  ln:i»l    is  loo  high. 


FlG     41.      !iij,'ht    si,l.-   I.<liinil    [...sitirm    ill    llii- 
or  three  inelies  lower,  it  woiikl  be  better. 


,l,nir.      I/.wer  teeth.      If  lh<-   patielU's   heii.l    were  two 


Fio.  42.  Left  side  in  front  position  at  the  chair.  Lower  teeth.  The  patient's  head  is  too 
high.  Such  a  position  should  not  he  maintained  more  than  a  few  moments  to  do  some  special  thing. 
See  Figure  43. 


Via.   4;>.     Loft  siflo  in   front   pni.ifi(.n  ;il.  llic  (liaii.      A    nnich   licllrr  posilioii   Ukmi   tlial   shuwn   in 
Kigiirc   42,   for  o[icralioiis  on   lIic  biici-al   surfacrs  ol    llic   hfl    lowc-i    iimlars. 


Fio.   44.     Left  side  behind  position  at  \)h 
right  lower  molars. 


(■h;iir.     I'Vr  operiitinns  on  the  occhisiil   surfaces  of  th< 


Fig.    45.      Left   side    in    front    position    at    the   chair.      Lower   teeth.      An    excellent    position    for 
gome  things,   particularly  on  the  occlusal  surfaces  of  lower  molars  with  a   strong   lingual   inclination. 


POSITIONS   AT   THE   CHAIR.  57 

ing  upright  with  liis  elbow  at  his  side.  The  range  of  one-half 
of  the  humerus  will  be  quite  sufficient  for  all  ordinary  operations 
in  any  part  of  the  mouth.  Only  a  few  things  out  of  the  usual 
order  may  require  dilTerent  positions. 

Adjustments  of  the  patient  must  be  made  to  facilitate  oper- 
ating at  this  particular  height.  If  the  patient  is  to  sit  upright 
for  operations  on  the  lower  teeth,  the  chair  will  be  correspond- 
ingly low.  If,  on  the  other  hand,  the  chair  is  thrown  far  back 
for  operations  on  the  upper  teeth,  this  movement  brings  the 
patient's  head  lower,  and  the  chair  should  be  raised  to  corre- 
spond in  order  that  the  field  of  operation  may  come  to  the  proper 
height.  The  patient's  head  must  be  turned  to  one  side  or  the 
other,  to  bring  the  particular  part  of  the  mouth  desired  into 
view,  so  that  oi^erations  may  be  performed  easily.  If  the  field 
of  operation  is  too  low,  too  much  bending  of  the  back  is  required. 
If  too  high,  the  arms  must  be  raised.  Either  one  of  these  posi- 
tions becomes  tiresome  to  the  operator,  but  of  the  two,  holding 
the  hands  up  is  much  the  more  tiresome,  and  will  break  the  man 
down  faster.  The  object  is  to  find  those  positions  in  which  the 
operator  can  work  many  hours  with  the  least  fatigue,  month  after 
month  for  years  together.  This  is  of  especial  importance  from 
the  point  of  the  continued  health  and  endurance  of  the  dentist. 

Otherwise  than  height  there  are  four  positions  of  the  oper- 
ator at  the  chair  which  are  best  defined  as:  (1)  Right  side  in 
front,  Figure  34  for  the  upper,  and  Figure  39  for  the  lower  teeth. 
In  this  position  both  of  the  operator's  hands  are  at  the  front  or 
side  of  the  patient's  mouth  without  passing  the  left  arm  around 
the  patient's  head.  In  each  case  the  position  is  defined  by  the 
position  of  the  operator's  hands  rather  than  the  actual  position 
of  his  person.  (2)  Right  side  behind.  Figures  35,  41.  In  this 
position  the  left  arm  is  passed  around  or  over  the  head  of  the 
patient.  (3)  Left  side  behind.  Figures  36,  44.  The  right  hand 
is  around  or  over  the  head  of  the  patient.  (4)  Left  side  in  front. 
Figures  37,  45.  In  this  both  hands  are  in  front  of  the  patient 
on  the  left  side.  These  four  positions  for  the  upper  a?id  four 
positions  for  the  lower  teeth,  form  the  basis  for  all  definitions 
of  the  operator's  position  at  the  chair.  In  the  exhibit  of  finger 
and  instrument  positions  in  which  the  hands  and  a  part  of  the 
face  only  are  shown,  the  actual  position  of  the  operator  will  be 
easily  read.  Besides  the  instruction  in  position,  it  affords,  a 
language,  or  nomenclature  of  positions  which  may  be  of  especial 
use  in  all  teaching,  whether  in  school  or  society  work. 

In  the  group  of  pictures  several  have  been  selected  that  are 
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out  of  good  form,  for  the  purpose  of  calling  attention  to  errors 
frequently  met  with  among  students  and  in  offices.  Some  desir- 
able positions  could  not  be  so  photographed  to  show  them  prop- 
erly. Further,  it  will  be  obvious  that  the  illustrations  could  not 
include  everything  desirable.  Figure  34  shows  a  very  easy  and 
comfortable  position  for  doing  many  things  of  the  lighter  sort 
for  the  upper  teeth  of  the  right  side.  Figure  35  shows  the  head 
of  the  patient  just  a  little  too  high  and  the  operator's  arms  raised 
too  much  as  a  consequence  of  this  error.  With  that  corrected, 
by  dropping  the  chair  a  little,  it  is  the  position  in  which  to  do 
the  greater  bulk  of  operating  upon  the  upper  teeth.  In  many 
cases  the  jDosition  and  the  work  will  be  rendered  easier  by  turn- 
ing the  patient's  head  over  to  one  side  or  the  other  in  order  to 
reach  certain  positions  easier. 

Figure  36  gives  a  position  of  left  side  behind  which,  as  a 
change  and  rest  from  that  given  in  Figure  35,  enables  the  oper- 
ator to  do  some  part  of  the  same  operation  with  the  inverted 
pen  grasp.  This  grasp  is  well  shown  in  Figure  55,  with  the  third 
finger  resting  on  the  upper  teeth.  Operations  that  do  not  require 
much  finger  power  should  be  chosen  for  this  grasp.  The  oper- 
ator may  step  around  the  chair  for  a  little  while,  change  the  posi- 
tion of  the  head  of  the  patient  a  bit,  for  the  rest  and  comfort  it 
will  be  to  both  during  a  tedious  operation. 

Figure  37  gives  a  very  easy  and  comfortal)le  position  on  the 
left  side  in  fi'ont  for  doing  considerable  of  the  excavating  and 
filling  of  buccal  surfaces  in  the  upper  bicuspids  and  molars  of 
the  left  side,  and  also  for  doing  certain  things  in  distal  cavities 
in  these  teeth.  The  difficulty  operators  will  find  at  first  in  this 
position  is  the  holding  of  the  upper  lip  out  of  the  way  with  the 
third  and  fourth  fingers  of  the  right,  or  instrument,  hand  while 
also  using  the  instrument.    A  little  experience  will  overcome  this. 

In  Figure  38  is  a  position  that  is  decidedly  undesirable.  Per- 
fectly good  fillings  can  be  made,  but  it  is  a  position  that  wears 
out  strong  men  with  great  rapidity.  This  is  because  (1)  of  the 
stretching  the  arms  upward  in  long,  tedious  operations;  (2)  the 
head  of  the  operator  is  held  too  high  and  there  is  a  constant  ten- 
dency to  stretch  the  eye  open  too  wide,  to  relieve  the  muscles  of 
the  neck;  (3)  the  position  is  very  undesirable  because  of  the 
relative  position  of  the  operator  and  patient;  (4)  the  natural 
position  to  assume  is  looking  downward  at  the  work,  not  upward, 
and  one  tires  much  more  in  any  position  where  this  is  required. 
In  assuming  such  positions  any  man  does  himself  a  wrong  and 
injures  his  usefulness. 
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Turning  now  to  the  lower  teeth,  Figure  39  shows  a  position 
which,  when  corrected  by  dropping  tlie  chair  a  few  inches  lower, 
is  excellent  for  doing  much  of  the  work  of  excavating  and  filling 
cavities  in  the  teeth  of  the  right  side  of  the  lower  jaw.  The  face 
of  the  patient  is  turned  rather  too  much  away  from  the  camera 
to  show  the  left  hand,  which  is  holding  the  lips  away.  It  is  a 
position  that  should  be  carefully  cultivated.  In  Figure  40  the 
operator  has  run  the  chair  up  too  high  so  that  he  could  not  well 
assume  the  desired  position  of  right  side  behind.  The  patient  is 
also  tilted  too  far  back.  This  is  in  part  corrected  in  Figure  41 
by  turning  the  chair  forward  and  lowering  it.  But  it  is  still  a 
little  too  high  for  easy  operating.  A  few  inches  lower  would 
give  an  easier  position.  When  thus  corrected  this  is  the  best 
position  for  the  greater  amount  of  operating  on  the  lower  teeth. 
The  head  of  the  patient  should  always  be  so  well  forward  that 
the  light  will  fall  full  upon  the  lower  teeth.  This  position  will 
depend  somewhat  upon  whether  the  source  of  light  is  a  high 
window  or  a  low  one.  The  angle  of  light,  when  from  a  high 
window,  will  allow  the  head  of  the  patient  to  be  farther  back,  and 
relieve  the  operator  from  some  of  the  bending  of  the  back 
required  when  the  source  of  light  is  low. 

While  this  position  has  the  widest  range  of  usefulness  for 
operations  on  the  lower  teeth,  every  operator  should  be  able  to 
relieve  tired  muscles  by  changing  occasionally.  For  the  teeth  of 
the  left  side,  the  position  shown  in  Figure  42  may  be  used  tem- 
porarily for  some  part  of  the  work,  but  this  is  not  good  for  any 
considerable  work  at  one  time.  The  position  in  Figure  43  is 
better  and  can  often  be  very  effectively  used  for  operations  in 
the  buccal  surfaces  of  the  lower  bicuspids  and  molars  of  the  left 
side,  when  one  has  learned  to  hold  the  tissues  away  in  part  with 
the  unemployed  fingers  of  the  instrument  hand.  Figure  44  is 
the  true  left  side  behind  position.  This  gives  a  very  desirable 
position  for  operations  in  the  occlusal  surfaces  of  the  lower 
molars  of  the  right  side,  when  these  teeth  have  not  too  much 
lingual  inclination.  It  is  especially  a  favorable  position  for  the 
use  of  great  force,  when  that  is  required,  in  chipping  enamel  from 
the  buccal  walls  of  cavities  in  these  teeth  with  the  straight  or 
binangle  chisel,  for  various  things  in  excavating,  and  for  a  part 
of  the  packing  of  gold.  Figure  45,  the  full  left  side  in  front  posi- 
tion, is  especially  useful  for  distal  cavities  in  the  lower  incisors 
and  cuspids,  and  for  buccal  cavities  in  the  bicuspids  and  often 
also  in  the  first  and  second  molars. 

From  the  foregoing  statements  it  is  seen  that  one  may  work 
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practically  all  around  his  chair,  finding  favorable  positions  to  do 
particular  things,  and  also  positions  that  bring  other  muscles  in 
play  to  relieve  those  that  are  tired,  contributing  to  comfort  and 
health  while  continuing  needful  operations. 

Finger  Positions, 
illustrations:  figures  46-61. 

In  considering  positions  at  the  chair  and  finger  positions,  it 
is  necessary  in  the  first  instance  to  use  full  length  illustrations. 
But  in  these  it  is  impossible  to  give  with  much  definiteness  the 
finger  positions  in  the  use  of  instruments  because  the  pictures  are 
too  small.  In  this  subject  the  use  of  rests  for  the  instrument 
hand  is  to  be  considered,  and  also  the  use  of  the  left  hand  in 
holding  the  tissues  away,  thus  aiding  the  right  hand  by  exposing 
the  field  of  operations  to  view.  Occasionally  also  the  left  hand 
should  aid  the  right  hand  more  directly  by  guiding  the  instru- 
ment point  with  a  finger.  The  guiding  by  a  finger  of  the  left 
hand  is  often  a  very  important  item  in  accurate  operating.  It 
must  not  be  forgotten,  however,  that  a  considerable  part  of 
instrumental  work  in  the  mouth  should  be  done  by  the  free  hand 
without  any  rests  whatever.  Rests,  however,  are  to  be  sought 
continually,  for  with  a  good  finger  rest  the  hand  becomes  very 
much  steadier  than  it  can  possibly  be  in  free-hand  work.  This 
is  important  in  many  positions  in  which  an  instrument  is  liable 
to  slip  and  do  damage.  If  there  is  a  good  finger  rest,  such  slips 
are  very  much  better  under  control  than  if  the  finger  rest  is  not 
used.  It  must  not  be  forgotten,  however,  that  finger  rests  always 
limit  freedom  of  motion  in  an  important  degree  and  in  this 
respect  are  bad.  A  dentist  should  do  much  of  his  work  without 
them. 

A  finger  rest,  to  be  reliable  and  definite,  must  be  upon  the 
teeth  of  the  same  jaw  with  the  tooth  operated  upon.  At  least, 
this  is  much  the  best  finger  rest.  In  any  effort  to  rest  the  finger 
upon  the  teeth  of  the  opposite  jaw,  the  movements  of  the  jaws 
are  apt  to  derange  the  relative  positions  of  the  instrument  and 
tooth.  Finger  rests  upon  the  soft  tissues  are  very  much  less 
reliable  than  finger  rests  upon  the  teeth,  and  yet  they  may  often 
be  used  to  advantage,  particularly  if  the  rest  can  be  made  on 
portions  that  are  not  movable,  or  where  the  bones  are  but  thinly 
covered  with  tissue.  However,  a  rest  upon  the  face  will  gener- 
ally come  upon  the  opposite  jaw  and  the  movements  of  the 
patient  are  apt  to  disturb  it  seriously.  Such  rests  must  always 
be  reckoned  as  unreliable. 


FiQ.  40. 


Fia.  47. 


Fia.    46.      Finger   position,  for   rislit  upper   inolar.s.      Fi..Kei-   rest   on   soft  tissues.      Hight   side   in 

front  position  at  chair.  .     .              „•  ,  ,      i  i„ 

Fia.  47.  Finger  position,  for  riglit  lower  n.olars.  Finger  rest  on  lower  inc.sors.  Right  s.de 
In  front  position  at  cliair. 


FlQ.  48. 


Fia.  49. 


FlQ.  48.  Finger  position  for  hiiccal  siirtacps  of  the  lower  molar.s  of  the  risht  siilo.  Notice  the 
third  finger  resting  on  the  lower  teeth.     Right  .side  in   front  position  .at  chair. 

Fio.  4!).  Finger  position  for  npper  bicnspids  of  the  left  side.  Notice  that  the  forefinger  of  the 
left  hand  is  guiding  the  instrninent  [loint.     flight  side  behind  position  at  chair. 


Fi<i.  r.i. 


Fig.  r>0.  Finger  position,  the  same  as  in  Figure  49  but  without  the  nibbtT  dam.  Notice  care- 
fully the  instrument  grasp.     Kight  side  behind  position  at  chair. 

Fifl.  51.  Finger  position.  Starting  a  filling,  using  a  hoUHng  instrument  with  the  left  hand. 
Notice  that  tlie  third  finger  of  the  left  hand  is  holding  back  the  rubber  dam  and  the  upper  lip. 
Also  that  the  right  hand  has  grasped  the  instrument  so  that  it  crosses  the  nail  of  the  second  finger, 
a  grasp  suitable  to  light  work  only.  The  linger  rest  is  on  the  upper  teeth  of  the  left  side.  C'om- 
pared  with  Figure  .JO,   the  right   hand   is  tumcd  over.     Right  side  behind   position  at  chair. 
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Fio.   52. 


Fio.   53. 


"'  1^  53.  Pin^or  position  .or  "r  .^Z'' t  jJ:,'"  t^.^''^-^  H^^Su  t  ^f  i^sl^n^''^  ^| 
faces  ot  the  lower  molars.  N<>''-  ''-,,''^,j'','  iSmu'-t  crosses  over  it  a„d  is  at  work  to  the 
Sarif?.ir.^er'^:cl!-%Tjl/'stde-he.'.ini  position  at  chair. 
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Fio.   54. 


Flo.   65. 


l.'l«.   55.     Kingc-  i,osilio„,  using  tlu-  hivnl,.!  i.cn  «.as|,.      S,„luhl.-  to  a    f.«   Ih.nf;.  o„l>.      Left 
side  behind  position   at  chair. 


Fig.  57. 


KiG.  56.  Finder  position  suitable  for  some  operations  on  the  buccal  surfaces  of  tbe  upper  molars. 
Notice  the  instrument  grasp  and  the  finger  rest  with  the  back  of  the  third  finger.  Left  side  in 
front  position  at  chair. 


Fio.   57.     Finfrer  position  suitable  for  reaching  certain  positions  in  distal  cavitiei 
front  position  at  cliair. 


Left  side  in 


FlO.   59. 


in  fron^-pofitiorafclmT"""   '""■  "'•"■■'"""'  ""   "■"  ^'"■'^^^   '•"•"'<^<'«  of  the  lower  mol.,r<,.      Left   si.lc 

Of  t,!:'ieff'^;pp;^  ':z.:"''tj^'izj'?^!^z  ^^i:!:  ireS:^  "-"^  ""-'^  ^  '"^  ""^-'  >-"™ 


Fig.  60. 


Km.  (U. 


Kio  no  A  rrnss  mnutll  linRrr  posilion  tliat  is  uflci.  iin|...rtaT,t  in  rases  in  wliirh  tl.c-  lower 
molars  have  a  strong  lin^nal  inrlination.      Left  siile  in   front  posilion  at  chair. 

FlQ.  01.  A  fioss  mouth  finger  position  by  which  the  lower  molars  on  the  left  may  bo  reached. 
Right  side  behind  position  at  chair. 
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In  some  degree,  rests  are  shown  in  the  illustrations,  though 
this  has  not  been  an  especial  object.  In  this  group  of  illustra- 
tions, the  position  of  the  operator  at  the  chair  will  be  indicated 
by  the  position  of  the  right  or  instrument  hand  and  of  the  left 
in  exposing  the  field  of  operations.  The  positions  of  both  the 
hands  should  be  carefully  studied.  When  both  hands  are  on  the 
right  side  of  the  face,  the  position  of  the  operator  is  to  the  right 
side  in  front.  He  could  not  stand  elsewhere  and  use  his  hands 
in  the  positions  shown.  When  the  right  hand  is  on  the  right  side 
of  the  face  and  the  left  hand  on  the  left  side,  the  positions  of  the 
hands  will  readily  indicate  the  position  of  the  operator,  although 
the  right  hand  is  on  the  right  side  and  the  left  hand  on  tlie  left 
side  in  both  the  right  side  behind  position  and  left  side  behind 
position.  In  the  left  side  in  front  position,  both  the  hands  of  the 
operator  are  on  the  left  side  of  the  patient,  or  reaching  across 
from  the  left  side.  Observing  the  hands  carefully  will  always 
indicate  the  relative  positions  of  the  operator  and  patient. 

Right  side  in  feont.  Upper  teeth.  Figure  46  illustrates 
a  common  position  when  operating  upon  the  upper  molars  of 
the  right  side,  especially  in  opening  cavities  with  a  chisel,  or  with 
the  enamel  hatchet,  also  in  doing  various  other  things  upon  the 
occlusal  or  proximal  surfaces  of  these  teeth.  It  is  a  position  to 
be  used  in  very  many  cases.  The  left  hand  exposes  the  field  of 
operation  easily,  while  the  right  is  free  in  the  handling  of  the 
instrument.  Generally  the  rest  is  not  a  good  one  for  it  must  be 
on  the  soft  tissues  of  the  lower  jaw,  and  is  necessarily  an  unre- 
liable rest  for  that  reason,  but  it  is  the  only  finger  rest  that  can 
be  had  in  this  position.  The  effort  to  rest  the  fingers  on  the 
lower  teeth  would  be  just  as  bad  as  the  rest  shown  in  the  illus- 
tration. It  is  an  excellent  position  for  free-hand  manipulation 
in  the  use  of  the  chisel,  or  other  cutting  instruments,  and  in  pack- 
ing gold.  With  the  patient's  head  well  back  and  the  chin  well  up 
from  the  patient's  breast,  the  position  is  very  easy  and  should 
be  much  used  in  the  operations  in  the  occlusal  and  proximal  sur- 
faces of  the  molars  of  the  right  side. 

Right  side  in  front.  Lower  teeth.  The  approach  to  the 
lower  molars  of  the  right  side  is  much  easier  from  the  right  side 
in  front  than  from  other  positions  for  the  reason  that  it  brings 
the  left  hand  in  good  position  to  expose  the  field  of  operation  to 
view.  This  is  very  well  seen  in  Figure  47,  illustrating  the  use  of 
an  enamel  hatchet  with  a  half  inverted  pen  grasp.  (See  Figure 
55.)  As  the  operator  would  ordinarily  stand  in  using  this  posi- 
tion, his  person  would  be  between  the  field  of  operations  and  the 
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camera.  Changed  to  that  position,  the  instrument  hand  would  be 
much  less  bent,  though  the  position  as  shown  is  very  good  for 
many  operations.  The  third  finger  of  the  instrument  hand  is  on 
the  lower  incisors,  which  gives  a  very  secure  rest.  For  heavy 
cutting  with  the  enamel  hatchets  the  operator  should  stand  more 
to  the  front,  bring  the  right  hand  and  fingers  nearly  straight,  the 
palm  down,  third  finger  on  the  incisors  and  the  thumb  of  the  left 
hand  well  under  the  body  of  the  lower  jaw,  while  the  fingers 
expose  the  teeth  as  shown.  Then  the  full  power  of  the  hand  can 
be  exerted  and  the  control  of  the  instrument  is  as  perfect  as  it  is 
possible  to  make  it.  This  position,  with  its  variations,  is  the  best 
for  very  much  of  the  work  on  the  lower  molars  of  the  right  side. 
Some  of  the  operating  upon  the  lower  right  bicuspids  may  also  be 
done  in  this  position,  but  as  the  front  of  the  mouth  is  approached, 
the  right  side  behind  becomes  the  better  position. 

A  modification  of  this  position,  such  as  is  shown  in  Fignire 
48,  is  especially  good  for  much  of  the  work  on  the  buccal  surfaces 
of  the  lower  teeth.  Notice  in  this  that  the  third  finger  is  resting 
on  the  lower  teeth,  affording  a  very  steady  and  secure  rest,  which 
gives  great  steadiness  to  the  instrument  hand. 

In  both  of  these  positions  it  should  be  particularly  noted 
that  the  head  of  the  patient  is  upright  and  the  chin  is  down.  If 
the  patient's  head  is  inclined  a  little  to  the  left  side,  it  will 
usually  make  the  position  easier  for  the  operator  when  working 
in  buccal  surfaces.  These  positions  on  the  right  side  in  front 
should  be  much  used  for  operations  on  the  lower  molars.  They 
afford  a  very  great  variety  of  modifications  for  reaching  various 
positions  easily.  When  the  patient's  head  is  properly  adjusted 
to  height,  the  position  is  very  restful  after  long  confinement  in 
some  other  position,  such  as  the  right  side  behind. 

Eight  side  behind.  Upper  teeth.  The  position,  right  side 
behind,  is  the  most  important  of  all  of  the  positions  assumed  at 
the  dental  chair.  The  operator  can  reach  more  varied  points 
and  do  more  things  than  from  any  other  position.  This  finger 
position  is  shown  in  Figure  49  in  the  use  of  a  binangle  chisel 
opening  a  cavity  in  the  distal  surface  of  an  upper  second  bicus- 
pid. Note  particularly  that  the  left  hand  is  passed  over  the  head 
of  the  patient,  the  fingers  exposing  the  bicuspid  or  molar  teeth 
of  the  upper  jaw.  The  thumb  of  the  left  hand  is  holding  the 
tissues  away,  while  the  forefinger,  resting  upon  the  teeth  lightly, 
is  guiding  the  point  of  the  instrument,  rendering  the  operating 
more  precise  than  could  be  done  with  the  free  hand  alone.  In 
this  position,  only  an  imperfect  rest  may  be  had  by  the  fingers 
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of  the  instrument  hand  on  the  tissues  of  the  lower  face,  and  yet 
the  position  is  a  good  one  for  the  beginning  of  the  opening  of 
cavities,  or  in  packing  gold  or  other  instrumentation  in  the  bicus- 
pids or  molars  in  either  the  proximal  or  occlusal  surfaces.  This 
picture  shows  the  position  of  the  second  finger  in  the  instrument 
grasp  to  advantage.  Notice  particularly  the  instrument  grasps 
in  all  of  these  illustrations.  In  this  particular  picture,  the  grasp 
is  very  well  seen,  though  the  instrument  hand  is  not  in  sharp 
focus.  In  Figure  50  the  rubber  dam  has  been  removed  to  show 
the  grasp  and  the  position  of  the  fingers  more  definitely  tlian 
could  be  done  with  the  rubber  dam  in  position.  It  also  shows 
the  use  of  a  chisel  in  opening  a  distal  cavity  in  a  bicuspid.  Often 
the  position  may  be  changed  so  as  to  turn  the  right  hand  partly 
over,  and  bring  the  third,  and  sometimes  the  third  and  fourth 
fingers,  upon  the  upper  teeth,  forming  a  rest.  That  can  usually 
be  done  if  the  instrument  can  approach  its  work  upon  an  angle  a 
little  more  from  the  front  of  the  mouth. 

This  is  shown  in  Figure  51  in  the  representation  of  the  use 
•of  two  instruments  in  starting  a  filling  in  the  mesial  surface  of  a 
second  bicuspid.  The  left  hand  is  holding  the  tissues  away  with 
the  second  and  third  fingers,  and  also  holding  the  holding  instru- 
ment principally  with  the  thumb  and  first  finger,  but  it  lies  across 
the  second  finger  as  well.  This  holding  instrument  is  so  formed 
that,  when  placed,  only  light  pressure  is  needed  to  keep  it  steady. 
The  use  of  a  left-hand  instrument  should  be  carefully  cultivated 
by  every  operator.  The  right  hand  has  the  third  finger  resting 
upon  the  upper  teeth  of  the  other  side  of  the  mouth,  giving  great 
precision  in  the  use  of  the  plugger  point.  In  this  notice  that  the 
plugger  crosses  the  nail  of  the  second  finger,  a  grasp  that  is 
unsuited  for  heavy  pressure,  but  may  often  be  used  well  with 
mallet  pressure,  or  anything  in  which  light  pressure  only  is  to 
be  used. 

Positions  quite  similar  to  these  last  three  may  be  used  almost 
all  around  the  mouth  in  the  upper  jaw,  the  patient's  head  being 
thrown  well  back,  as  shown  in  these  illustrations.  The  patient's 
head  should  often  be  turned  this  way  or  that  to  gain  better  posi- 
tions. The  right  side  behind  is  the  position  for  the  largest 
amount  of  operating  in  either  the  upper  or  the  lower  jaw. 

Right  side  behind.  Lower  teeth.  In  Figure  52  we  have 
very  nearly  the  most  usual  position  for  operations  upon  the 
lower  molars  of  the  left  side.  It  is  exactly  the  position  that 
should  generally  be  had  in  introducing  a  broach  into  the  distal 
root  of  any  of  the  lower  molars  upon  the  left  side  of  the  mouth. 

lU 
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For  this  use  of  the  broach  in  any  of  the  lower  molars  that  stand 
normally  in  the  arch,  the  shaft  of  the  instrument  should  cross 
the  upper  teeth  at  about  the  median  line,  when  the  mouth  of  the 
patient  is  thrown  widely  ojien.  The  broach  will  then  glide  evenly 
and  smoothly  into  the  canal  of  the  distal  root.  On  the  right  side 
the  position  would  be  the  right  side  in  front  with  the  instrument 
handle  crossing  the  incisors  at  the  median  line.  If  any  of  the 
lower  teeth  are  inclined  much  to  the  lingual,  the  better  position 
will  be  over  the  lateral  incisor,  or  even  the  cuspid  of  the  right 
side  of  the  upper  jaw  to  the  molars  of  the  left  side,  making  it 
almost  a  cross-mouth  position.  Notice  particularly  the  position 
of  the  fingers  of  the  left  hand  in  exposing  the  parts  to  view,  a 
position  that  is  found  an  excellent  one,  for,  if  the  field  of  opera- 
tion is  not  too  far  back  in  the  mouth,  the  forefinger  of  the  left 
hand  may  pass  across  the  teeth  and  keep  the  tongue  out  of  the 
way,  while  the  second  finger  and  thumb  control  the  lips.  This 
position  with  its  modifications,  which  are  very  numerous,  is  the 
position  for  the  greater  amount  of  instrumental  work  upon  the 
teeth  of  the  left  side  of  the  lower  jaw. 

Figure  53  illustrates  a  finger  position  and  form  of  grasp  that 
will  be  found  very  excellent  for  the  use  of  the  engine  in  the  buccal 
surfaces  of  the  lower  teeth  of  the  right  side.  Most  operators 
will  fmd  it  difScult  to  obtain  facility  in  the  use  of  this  position 
and  grasp  without  considerable  practice.  This  is  most  suitable  for 
work  with  the  straight  hand  piece,  for  by  its  use  we  may  place  the 
square  end  of  a  bur  against  the  axial  wall  of  a  buccal  cavity  and 
make  such  extensions  as  may  be  necessary  to  the  mesial  and  to 
the  distal,  preserving  the  flat  form  of  the  axial  wall.  This  can 
be  done  as  far  back  as  the  second  molar  usually,  and,  in  some 
cases,  even  to  the  third  molar.  Of  course,  this  class  of  cutting 
must  be  done  before  the  rubber  dam  is  placed,  or  at  least  without 
a  clamp  in  such  a  position  as  to  interfere.  It  will  be  noticed  that 
the  end  of  the  third  finger  has  drawn  the  lips  back  and  has  found 
a  rest  upon  the  teeth,  or  upon  the  gums,  to  the  distal  of  the  tooth 
operated  upon.  The  instrument  point  is  passed  across  the  finger 
and  is  operating  to  the  mesial  of  the  finger  end. 

When  this  position  and  grasp  are  once  well  learned,  the 
operations  are  easily  done,  provided  the  position  is  not  continued 
too  long,  and  generally  there  will  be  no  necessity  for  holding  it 
more  than  a  few  minutes  at  one  time,  as  the  work  is  accom- 
plished very  quickly. 

A  position  very  similar  to  this  may  also  be  found  for  using 
the  engine  in  cutting  gingival  third  cavities  in  the  buccal  surfaces 
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of  the  teeth  of  the  left  side  of  the  mouth,  the  operator  standing 
to  the  left  in  front.  By  the  use  of  these  positions,  the  necessity 
for  the  contra-angle  hand  piece  is  very  much  diminished.  In 
fact,  that  instrument  should  rarely  be  used  in  buccal  cavities. 

Left  side  behind.  Lower  teeth.  Turning  now  to  Figure 
54,  we  find  a  most  excellent  position  for  operating  upon  the  occlu- 
sal surfaces  of  the  lower  molars  and  bicuspids  of  the  right  side. 
In  opening  cavities  particularly,  this  position  is  especially  good 
when  the  teeth  are  not  inclined  too  much  to  the  lingual.  It  is 
often  an  excellent  position  for  packing  gold.  It  will  sometimes 
happen  that  a  lingual  inclination  of  the  teeth  will  defeat  any 
effort  at  operating  in  the  position  shown.  Generally  in  the  molar 
teeth  the  cutting  of  the  enamel  away  from  the  buccal  side  of  a 
cavity  with  the  chisel  will  be  best  done  from  this  position,  while 
the  lingual  side  will  be  cut  more  easily  from  a  position  to  the 
right  side  in  front,  using  the  enamel  hatchets.  In  this  case,  the 
right  side  in  front  will  give  the  left  hand  a  better  position  for 
exposing  the  field  of  operation  to  view.  This  position  is  shown 
in  Figui'e  47.  Sometimes  in  this  work  a  position  on  the  left  side 
in  front,  with  the  patient's  face  turned  toward  the  operator,  will 
give  the  left  hand  a  much  better  position  in  which  to  both  expose 
the  field  of  operations  and  support  the  lower  jaw. 

Left  side  behind.  Upper  teeth.  In  Figure  55  is  repre- 
sented a  iDosition  obtained  on  the  left  side  behind,  which  is  occa- 
sionally useful.  In  this  the  inverted  pen  grasp  is  illustrated 
particularly.  The  instrument  point  is  directed  in  almost  the 
opposite  direction  from  its  usual  position  by  the  bending  of  the 
fingers.  Hence  the  term,  inverted  pen  grasp.  The  grasp  may  be 
considerably  varied  to  suit  different  positions.  Notice  that  the 
third  finger  is  on  the  upper  incisors,  forming  a  rest  that  is  safe 
and  the  control  very  accurate  for  doing  any  delicate  thing  in 
operating,  while  the  forefinger  of  the  left  hand,  with  the  first  joint 
sharply  bent,  is  holding  tlie  tissues  away.  It  is  easy  to  expose 
the  teeth  much  more  perfectly  than  is  shown  in  this  picture  by 
holding  the  lower  lip  away  with  the  second  finger,  or  by  holding 
the  upper  lip  with  the  thumb  and  the  lower  lip  with  the  first 
finger.  In  using  this  position  as  shown,  the  head  of  the  operator, 
in  order  to  see  the  progress  of  the  work,  would  generally  be 
between  the  camera  and  the  instrument  hand.  The  grasp  is  not 
one  of  great  power,  but  one  in  which  very  accurate  work  may  be 
done  after  a  little  practice.  Positions  calling  for  its  use  are  not 
very  frequent. 

Left  side  in  front.     Upper  teeth.     Figure  56  illustrates  a 
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position  for  operations  on  the  buccal  surfaces  of  the  upper  teeth 
of  the  left  side.  In  this,  note  that  there  is  a  finger  rest  upon  the 
bones  of  the  cheek  that  is  very  good,  and  the  grasp  is  one  giving 
great  power.  When  this  position  has  been  used  considerably,  it 
is  found  to  be  excellent  for  much  of  the  excavating  and  also  of 
the  filling  in  buccal  cavities.  In  this  i^osition  the  left  hand 
exposes  the  field  of  operation  very  conveniently.  Positions  of 
this  kind  should  be  very  carefully  cultivated.  To  persons  who 
have  operated  only  from  the  right  side  behind,  as  some  do,  such 
positions  are  at  first  very  awkward. 

In  Figure  57  is  shown  a  method  of  reaching  the  distal  sur- 
faces of  the  upper  bicuspids  of  the  left  side,  and  occasionally  the 
distal  surface  of  the  first  molars  may  be  reached  in  a  similar  way. 
The  reaching  of  these  from  this  position  is  important  in  both 
excavating  and  the  introduction  of  the  filling  in  many  of  the  very 
large  cavities  in  the  distal  surfaces  of  these  teeth,  in  which  the 
enamel  of  the  buccal  surface  has  been  so  undermined  by  caries 
that  it  must  be  cut  away ;  but  only  for  a  part  of  the  operation, 
however.  The  bulk  of  the  operation  is  done  from  the  right  side 
behind.  It  is  only  those  portions  of  the  operation  where  it  is 
required  to  cut  from  the  buccal  portion  of  the  cavity,  or  to  con- 
dense gold  from  that  position. 

Left  side  in  front.  Lower  teeth.  Figure  58  represents  a 
position  somewhat  similar  to  that  shown  in  Figure  57,  for  oper- 
ations upon  the  buccal  surfaces  of  the  lower  molars  and  bicus- 
pids. Frequently  most  of  the  operations  upon  these  may  be  done 
from  this  position  more  convenientlj^  than  any  other.  When  the 
position  has  been  assumed  often  enough  for  the  operator  to 
become  familiar  with  it,  it  is  found  to  be  excellent,  and  a  great 
relief  from  continuous  standing  at  the  right  side  behind. 

Cross-mouth  positions.  Occasionally  it  is  necessary  in 
doing  some  things  that  take  up  little  time  and  require  no  great 
force,  to  work  across  the  mouth  in  what  may  properly  be  termed 
"cross-mouth  positions."  Generally  it  is  impossible  to  use  the 
full  force  that  may  be  used  with  the  instrument  in  other  posi- 
tions, because  it  must  be  grasped  so  far  from  its  point.  This  is 
illustrated  in  Figure  59.  The  finishing  of  fillings  and  various 
points  in  the  cutting  of  cavities  is  occasionally  facilitated  by 
assuming  this  cross-mouth  position.  It  may  be  used  anywhere  on 
the  lingual  of  the  bicuspids  and  molars  of  the  upper  jaw.  Occa- 
sionally, when  it  is  used  upon  the  right  side,  the  operator  will 
stand  to  the  right  side  in  front,  or  upon  occasion  on  the  left  side 
in  front,  but  for  positions  on  the  left  side,  the  operator  need  not 


riNGEK   POSITIONS.  67 

change  his  position ;  but  may  change  the  position  of  the  patient's 
head  to  gain  a  better  view.  It  is  not  a  suitable  finger  position 
for  doing  any  considerable  amount  of  operating. 

In  Figure  60  is  shown  another  cross-mouth  position,  in  which 
the  grasp  of  the  instrument  comes  out  very  clearly,  the  instru- 
ment reaching  across  the  mouth  to  the  occlusal  surface  of  the 
lower  molars  on  the  opposite  side.  The  left  hand,  it  will  be  noted, 
is  in  an  excellent  position  for  exposing  the  field  of  operation,  and 
it  steadies  the  lower  jaw  by  its  grasp  on  the  teeth  with  the  third 
and  fourth  fingers  under  the  chin.  On  lower  molars  that  have  a 
very  strong  lingual  inclination,  this  position  becomes  very  impor- 
tant in  some  parts  of  the  operation  of  condensing  gold,  also  in 
some  parts  of  the  operation  of  chipping  enamel,  and  various  por- 
tions of  the  work  of  excavating.  The  position  may  be  changed 
frequently  with  other  positions,  especially  a  position  on  the  right 
side  behind  for  the  use  of  enamel  hatchets.  By  turning  the 
patient's  face  sharply  toward  the  operator,  very  much  of  the 
work  in  occlusal  and  mesio-occlusal  cavities  may  be  done  from 
this  position.  The  principal  objection  to  it  is  the  long  reach  of 
the  instrument. 

In  Figure  61  we  have  the  opposite  cross-mouth  position,  in 
which  the  instrument  reaches  across  from  the  right  side  to  the 
teeth  on  the  left  side  of  the  mouth,  which  is  used  for  similar 
purposes  and  can  be  assumed  at  will  without  particular  change 
of  the  position  of  the  operator  from  the  usual  one  in  operating 
upon  these  teeth.  It  is  only  a  change  in  the  position  of  the  hands, 
for  in  operating  on  the  left  side  of  the  lower  jaw,  the  position 
on  the  right  side  behind  will  be  the  better  position  for  general 
use ;  and  the  instrument  hand  of  the  operator  will  vary  accord- 
ing to  the  necessities  of  the  case.  In  the  few  cases  in  which 
cavities  occur  in  the  lingual  surfaces,  facility  in  the  use  of  cross- 
mouth  positions  becomes  especially  important.  In  some  of  these, 
the  entire  operation  must  be  done  across  the  mouth. 

The  few  finger  positions  and  finger  rests  illustrated  will 
afford  much  opportunity  for  forming  variations  of  the  cases 
shown  to  suit  the  varied  conditions  that  are  presented  in  practice. 

In  these  suggestions  of  finger  positions,  no  pretense  has 
been  made  of  illustrating,  or  even  mentioning,  all  of  the  better 
positions.  The  object  has  been  to  give  such  notice  of  this  subject 
of  positions  at  the  chair  and  of  finger  positions  as  will  be  some- 
thing of  a  guide  in  the  search  that  each  student  or  dentist  may 
make  for  convenient  finger  positions  and  rests  to  serve  him  in 
cases  as  they  appear  in  practice.     They  should  be  carefully 
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sought,  first,  to  the  end  of  accomplishing  the  operations  easily 
and  expeditiously,  and,  second,  for  that  change  of  position  of  the 
relation  of  the  operator  to  his  patient  that  will  be  a  rest  to  his 
muscles  as  he  continues  at  the  chair  hour  after  hour.  One  of  the 
great  difficulties  in  dental  practice  has  been  the  confinement  of 
the  operator  to  one  position  for  long  intervals  at  a  time,  in  this 
way  tiring  out  certain  sets  of  muscles,  which  comes  to  be  very 
wearing  upon  the  whole  nervous  system.  This  tends  to  break 
down  the  operator  prematurely,  while  the  frequent  changes  of 
position  that  may  be  had  by  seeking  favorable  finger  positions  in 
other  than  the  principal  position  for  the  operator,  which  is  the 
right  side  behind,  bring  movement  and  rest  and  keep  the  oper- 
ator in  a  condition  very  much  better  fitted  for  prolonged  service 
at  the  chair.  It  has  been  the  observation  that  many  of  those  who 
stand  in  unfavorable  positions  steadily  without  much  change 
about  the  chair,  tend  to  break  down  much  earlier  than  those  who 
are  moving  from  position  to  position  frequently.  The  introduc- 
tion of  the  fountain  spittoon  in  the  form  that  gives  it  a  permanent 
position  in  the  left  side  of  the  chair,  has  been  serving  to  limit  the 
positions  of  the  operator  much  more  than  it  should.  If  the  spit- 
toon is  so  arranged  that  it  is  easily  pushed  aside  for  the  moment, 
allowing  the  operator  to  assume  the  position  of  left  side  in  front 
upon  occasion,  it  should  not  interfere  with  these  movements. 
Such  an  arrangement  should  always  be  selected. 

Heretofore  we  have  had  no  nomenclature  of  this  subject  or 
any  systematization  by  which  discussion  of  it  could  be  had.  Gen- 
erally in  teaching  operative  dentistry,  or  in  writing,  the  subject 
has  been  passed  almost  without  notice.  The  definitions  of  posi- 
tions introduced  here  should  enable  students  and  teachers  to 
understand  each  other  better  than  heretofore  and  discussion 
should  do  much  good  in  amending  bad  positions  which  cause 
needless  wear  to  both  operators  and  patients.  This  whole  sub- 
ject should  be  very  closely  studied  for  the  benefit  of  all  concerned. 
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THE  RUBBER  DAM. 

ILLUSTRATIONS:    FIGURES  02-99. 

THE  rubber  dam  is  a  thin  sheet  rubber  used  for  the  purpose 
of  keejjing  any  field  of  operations  on  the  teeth  clean  and 
dry;  also  for  keeping  the  field  aseptic  when  that  is  required. 
This  latter  is  desirable  when  treating  or  filling  the  roots  of  teeth. 
In  use,  a  piece  of  the  rubber  of  suitable  size  for  the  purpose  is 
cut  or  selected  and  holes  much  smaller  than  the  teeth  punched 
at  proper  positions.  These  are  stretched  over  each  of  as  many 
teeth  as  may  be  necessary.  The  rubber  draws  tightly  around  the 
necks  of  the  teeth  and  becomes  moisture  tight,  if  well  arranged. 
Then  so  many  teeth  as  are  in  this  way  exposed  can  be  kept  clean 
and  dry  for  any  desired  operation.  This  is  essential  in  all  fill- 
ing operations,  in  all  treatments  of  the  pulps  of  teeth,  or  in  the 
treatment  and  filling  of  root  canals.  The  rubber  is  furnished 
by  the  dealers  in  several  grades  as  to  thickness.  Generally,  a 
medium  thickness  is  to  be  preferred.  If  of  good  quality,  it  is 
very  elastic,  tough  and  strong. 

Preparation  for  placing  the  rubber  dam.  Teeth  upon 
which  the  rubber  dam  is  to  be  placed  should  be  clean.  This 
should  always  be  looked  to  carefully  as  the  first  step  prepara- 
tory to  placing  the  rubber  dam.  Especially  any  accumulations 
about  the  margins  of  the  gums  should  be  carefully  removed. 
Often  these  accumulations  are  composed  mostly  of  microorgan- 
isms, and,  if  they  are  not  removed,  will  freciuently  be  pushed 
under  the  free  margin  of  the  gum  in  placing  the  rubber  dam. 
Then,  with  some  bruising  of  the  soft  tissues  that  often  occurs, 
there  will  be  infection  and  inflammation;  and  in  some  instances 
suppuration  following.  This  is  caused  by  forcing  microorgan- 
ims  into  the  bruised  tissues,  and  should  always  be  avoided  by 
careful  cleaning.  Especially  great  care  should  be  had  to  clean 
the  interproximal  spaces.  This  is  most  easily  done  with  the 
ligature.  The  ligature  should  first  be  passed  between  the  con- 
tact points  to  determine  whether  or  not  there  will  be  any  diffi- 
culty in  passing  them  with  the  rubber  dam.  While  this  is  being 
done,  the  space  may  be  well  cleaned  with  the  ligature.  In  many 
cases  where  it  is  desirable  to  place  the  rubber  dam,  there  is  more 
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or  less  decay,  with  sharp  edges  of  broken  enamel  margins  which 
will  cut  the  ligature,  and  which  will  be  liable  to  cut  the  rubber 
also.  In  any  such  case,  the  sharp  edges  should  be  found  and  so 
cut  away  with  a  chisel  that  they  will  not  interfere  with  the  work 
of  placing  the  rubber  dam.  When  this  cleaning  and  examination 
have  been  satisfactorily  done,  the  parts  should  be  flooded  with 
tepid  water  as  the  final  step  of  the  cleaning. 

Pkeparing  the  rubber  dam.  Cut  or  select  a  suitable  piece 
of  rubber  dam  for  the  case.  If  it  is  for  the  upper  incisors,  a 
piece  of  the  size  and  form  shown  in  Figure  62  will  answer. 
There  should  be  enough  rubber  above  the  holes  to  fully  cover 
the  upper  lip,  but  it  should  not  cover  the  patient's  nostrils. 
Below  the  holes  there  should  be  enough  to  cover  the  lower  lip 
and  chin.  To  the  sides  there  should  be  enough  to  give  good 
room  to  place  the  rubber  dam  holders  to  stretch  it  back  out 
of  the  way.  If,  in  any  case,  the  part  covering  the  upper  lip 
should  be  a  little  long  and  interfere  with  the  breathing  by  cover- 
ing or  partly  covering  the  nostrils,  it  should  be  cut  away  with  the 
scissors. 

The  cutting  of  the  holes  for  the  teeth  is  done  with  the 
rubber  dam  punch.  It  is  very  important  to  have  these  in  the 
right  position  and  the  proper  distance  apart.  The  rubber  should 
generally  be  placed  over  two  or  more  teeth  to  either  side  of  the 
one  to  be  operated  upon,  if  in  the  front  of  the  mouth.  If  it  is  the 
central  incisor,  the  rule  should  be  to  expose  the  six  front  teeth. 
If  the  tooth  is  to  the  side,  an  equal  number  of  teeth  to  each  side 
should  be  exposed.  If  it  is  a  bicuspid  or  molar,  one  tooth  to  the 
distal  and  two  or  three  to  the  mesial  should  be  exposed.  Special 
conditions  will  often  require  deviations  from  these  rules.  In 
individual  cases  there  may  be  missing  teeth,  bridges,  etc.,  that 
will  interfere  and  make  something  different  necessary.  The 
cutting  of  the  holes  will  depend  in  part  upon  conditions  of  inter- 
ference with  the  ordinary  rules  of  procedure. 

When  the  holes  have  been  cut  and  the  rubber  dam  placed, 
it  should  lay  smoothly  without  wrinkles  or  drawing.  The  dis- 
tance apart  of  the  holes  and  their  relation  to  each  other,  whether 
in  a  curved  line  or  otherwise,  must  depend  upon  the  individual 
case.  For  the  incisors  and  cuspids  in  the  normal  arch,  the  holes 
should  be  in  an  arc  of  a  circle  somewhat  larger  than  that 
described  by  the  arch,  as  shown  in  Figure  62.  This  will  cause 
that  part  of  the  rubber  covering  the  roof  of  the  mouth  to  be 
loose  and  it  will  be  apt  to  lay  well  up  against  the  tissues  out 
of  the  way  in  doing  any  necessary  work  upon  the  lingual  sur- 
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faces,  or  in  using  tlie  mouth  mirror.  To  serve  this  purpose,  the 
holes  should  be  cut  slightly  farther  apart  than  the  whole  width 
of  the  teeth  over  which  the  rubber  is  placed.  The  holes  should  be 
of  a  size  to  hug  the  necks  of  the  teeth  tightly,  but  not  so  small  as 
to  endanger  the  rubber  by  too  severe  stretching  in  getting  it 
over  the  teeth.  Further,  when  the  rubber  is  in  place,  the  septum 
of  the  rubber  between  the  holes  will  be  stretched  much  more 
than  any  other  part,  and,  unless  there  is  much  more  width  of  it 
than  at  first  glance  would  seem  necessary,  it  may  be  too  narrow 
to  hug  closely  around  the  necks  of  the  teeth  and  leakage  will 
result.  This  will  occur  whenever  the  holes  are  cut  too  close 
together,  which  is  a  very  common  error.  In  case  of  the  lower 
incisors,  it  is  often  necessary  to  cut  the  holes  so  far  apart  as  to 
cause  just  a  little  wrinkling  of  the  rubber  in  order  to  have  the 
septum  of  rubber  between  the  teeth  broad  enough  to  make  it 
tight.  The  necks  of  these  teeth  are  much  the  broader  from  labial 
to  lingual,  and  their  mesial  and  distal  surfaces  are  often  very 
nearly  flat.  It  is  therefore  often  difficult  to  make  the  dam  water 
tight.  It  will  not  be  water  tight  unless  the  space  between  the 
holes  is  broader  than  the  teeth.  The  bicuspids  often  offer  a 
similar  difficulty.  This  is  to  be  remedied  by  cutting  the  holes 
a  little  farther  apart  than  the  mesio-distal  breadth  of  the  teeth. 
Therefore,  the  rule  should  be  to  cut  the  holes  as  much  farther 
apart  than  the  mesio-distal  breadth  of  the  teeth  as  can  be  done 
without  causing  the  rubber  to  wrinkle.  If  in  any  case  the  proxi- 
mal surfaces  are  very  flat,  it  is  better  to  overstep  this  a  little, 
a  slight  wrinkling  of  the  dam  being  better  than  leakage. 

In  case  there  are  special  conditions,  the  position  of  the 
holes  in  the  rubber  dam  must  be  varied  to  meet  them.  For 
instance.  Figure  63  illustrates  the  position  of  the  holes  for  a 
case  of  some  recession  of  gum  with  decay  far  to  the  gingival  on 
the  buccal  surface  of  an  upper  first  bicuspid,  on  which  it  is 
intended  to  set  a  Hatch  clamp.  Notice  that  the  hole  intended 
for  the  first  bicuspid  is  a  little  out  of  the  line  of  the  arch.  If  this 
were  not  so,  by  stretching  the  rubber  to  the  gingival  enough  to 
expose  the  cavity  it  is  likely  to  be  pulled  away  from  the  cuspid 
and  second  bicuspid  and  cause  leakage.  (See  Figures  97,  98, 
99.)  In  other  cases,  the  positions  of  the  holes  must  be  varied 
to  meet  the  conditions ;  as  when  teeth  are  very  irregular  in  the 
arch  or  the  rubber  is  to  be  stretched  this  way  or  that,  a  tooth 
missing,  etc.  Forms  for  other  parts  of  the  mouth  are  shown  in 
Figure  64  for  the  lower  incisors  and  Figure  65  for  the  bicuspids 
and  molars,  upper  or  lower.    Notice  particularly  that  in  Figure 
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64  the  longer  reach  of  the  ruhber  is  toward  the  upper  lip  instead 
of  the  lower  as  in  Figure  62.  The  reason  for  this  is  sufficiently 
obvious.  A  broader  reach  of  the  rubber  in  that  direction  is 
essential  to  cover  the  mouth.  It  should  be  distinctly  understood 
that  the  primary  and  principal  object  of  the  rubber  dam  is  to 
keep  the  field  of  operation  dry  and  clean,  and  it  should  reach 
far  enough  in  every  direction  to  do  this.  AVhen  this  has  been 
accomplished,  more  is  a  nuisance.  It  requires  only  good  reason- 
ing with  sufficient  care  in  practice  to  arrange  the  positions  of 
the  holes  correctly  for  the  case  in  hand.  While,  in  general,  two 
teeth  to  either  side  of  the  one  operated  is  best,  and  all  things 
considered,  most  convenient  and  most  cleanly,  there  will  be  many 
cases  in  which  one  tooth  to  either  side,  as  in  Figures  97,  99,  will 
be  most  available.  Yet  the  former  should  be  the  rule.  To  under- 
take to  operate  with  only  one  tooth  exposed,  is  generally  a  bad 
arrangement. 

When  the  first  molars  are  operated,  the  rubber  should  always 
include  the  second.  Generally,  when  the  second  molar  is  oper- 
ated, the  third  molar  should  be  exposed.  When  any  of  the  bicus- 
pids are  operated,  the  rubber  dam  clamp  should  be  on  the  first 
molar,  etc. 


Upper  lip 


Lower  lip 


Fig.  C2.     a  diagram  representing  a  sheet  of  rubl)er  dam  of  suitable  size,  witli   the  holes  cut  tlie 

proper  size  and  distance  apart,  and   in  the  position  suitable   for  placing  it  over   the  six  upper  front 

teeth.     Tlie  edges  covering  the  upper  lip  and  the  lower  lip  arc  marked.  These  pioporlions  should  be 
carefully  observed. 


12 


Upper  lip 


Lower  lip 


l''l«.  03.  The  siEC,  form  and  position  of  the  holes  (or  applying  the  rubber  dam  to  an  upper  first 
l)icuspid  tooth  in  case  of  recession  of  the  gum  in  which  it  must  be  stretched  far  to  the  gingival  on  the 
buccal  surface.  The  teeth  to  be  included  arc  those  from  the  central  incisor  to  the  first  molar.  Notice 
the  position,  out  of  lino,  of  the  bole  designed  for  the  first  bicuspid  and  its  distance  from  the  next 
holes.  This  position  is  necessarv  to  previ'iit  i)ulling  the  rubber  away  from  the  cuspid  and  second 
bicuspid  in  stretching  it  to  llie  gingival.     With  this  the  Hatch  elamp  is  used. 


Upper  lip 


•       • 


Lower  lip 


Flo.   C4.      A    picco  of  rubber  rlnni   with   holes  cut   for  the  six   lower  front   teelh.      Coriip;iro  with 
Figtire  G2. 


Upper  lip 


t 


Lower  lip 


FlQ.   65 


Fig.  (ifi.  A  piece  of  rubber  dam  prepared  to  include  the  lower  bicuspids  and  first  and  second 
molars  of  the  right  side.  Notice  the  divisions  of  the  rubber  by  the  dotted  lines,  whieli,  in  the 
cutting  of  the  holes,  are  easily  followed  as  imaginary  lines. 
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RUBBER   DAM   GRASPS. 

ILLUSTRATIONS:    FIGURES  66-83. 

Tabulation  of  Grasps  Used  in  the  Application  of  the 
Rubber  Dam. 

preparations  fob  applying. 

1.  Remove  all  calculus,  gummy  material,  etc.,  from  necks  of  teeth,  and  douche 
them  with  warm  water. 

2.  Pass  ligature  through  intorproximal  spaces  to  clean  them  and  test  contacts. 
Trim  contacts  if  necessary. 

3.  Punch  holes  as  far  apart  as  centers  of  teeth  to  bo  included,  and  include  two 
teeth  on  each  side  of  one  to  be  operated  on,  if  convenient. 


No. 


4. 


Operator's 
L.      Hands.     R. 


occl.   X  O  X 


ging- 

I     1 

occl. 

1    0    X 

ging- 

X        1 

occl. 

X    0    1 

ging- 

1            X 

occl. 

1    0     1 

ging- 

X          X 

occl. 

X    1    0   1   X 

ging- 


POSITION 

AT  Chair. 


Right  side,  in  front 
Left  side,  in  front 

Right  side,  behind 
Right  side,  behind 

Right  side,  behind 
Right  side,  behind 

Behind,  above 
Right  side,  in  front 

Behind,  above 
Right  side,  in  front 


PcsiTiON  OF  Chair 
AND  Patient. 


Thrown  well  back 
Thrown  well  back 

Thrown  well  back 
Upright,  chin  down 

Thrown  well  back 
Upright,  chin  down 

Low,  thrown  back 
Upright,  chin  low 

Low,  thrown  back 
Upright,  chin  low 


Teeth 
Patient. 


654321 

EDCBA 
5432 

654 
FED 


876 
HGF 


123 
3456 

2345 


ABODE 


456 

DEF 


678 
FGH 


REMOVAL. 

1.  Remove  all  ligatures  and  clamp. 

2.  Draw  rubber  to  buccal  or  labial,  and  cut   portions  extending  between  the 
teeth  with  blunt-ended  scissors,  draw  rubber  to  lingual,  and  remove. 

3.  Douche  gums  with  warm  water  and  knead  them  to  restore  circulation. 

In  the  first  column  of  this  tabulation,  the  numbers  of  the  five 
grasps  are  given ;  in  the  second  column  the  grasps  are  given ;  x 
represents  the  thumb,  1  the  first  finger,  2  the  second  finger,  o  the 
hole  in  the  rul)ber,  and  the  line  the  piece  of  rubber,  with  the  sides 
that  will,  when  it  is  in  place,  be  toward  the  occlusal  surfaces  of 
the  teeth  and  next  to  the  gums,  marked  occl.  and  ging.  respect- 
ively. At  the  head  of  this  column  an  l  and  an  r  indicate  the  left 
and  right  hands  of  the  operator.  In  the  third  column  the  posi- 
tion of  the  operator  at  the  chair  is  given ;  in  the  fourth  column 
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the  position  of  the  chair  and  the  patient.  In  the  fifth  column  the 
teeth  over  which  the  rubber  may  be  applied  by  the  various  grasps 
are  represented  by  figures  for  the  upper  teeth  and  letters  for  the 
lower.  The  perpendicular  line  in  the  center  of  this  column  indi- 
cates the  median  line  of  the  mouth  and  the  upper  and  lower  teeth 
of  each  side  are  numbered  from  1  to  8,  or  a  to  h,  in  each  direction 
from  the  median  line.  The  operator  is  considered  as  facing  the 
patient  and  the  teeth  on  the  right  side  of  the  patient's  mouth  are 
opposite  the  operator's  left  hand,  as  indicated  by  the  letters  b 
and  L  at  the  top  of  the  column.  For  example,  with  the  second 
grasp,  the  operator's  left  first  finger  would  be  on  the  occlusal 
side  of  the  rubber  and  the  left  thumb  on  the  gingival  side,  while 
the  right  thumb  would  be  on  the  occlusal  side  and  the  right  first 
finger  on  the  gingival.  The  operator  would  stand  on  the  right 
side  behind  the  chair,  and  have  the  chair  thrown  well  back  to 
apply  the  rubber  over  the  upper  left  lateral  incisor,  cuspid,  first 
and  second  bicuspid  teeth;  or  have  the  chair  upright,  and  the 
patient's  chin  down  to  apply  the  rubber  over  the  lower  right 
central  and  lateral  incisors,  cuspid,  first  and  second  bicuspids. 

It  should  be  understood  that  it  is  not  attempted  in  this  tabu- 
lation to  give  the  exact  teeth  over  which  the  rubber  may  be  placed 
by  each  grasp,  but  to  suggest  the  general  positions  in  the  mouth. 

The  particular  manner  of  grasping  the  rubber  dam  when 
about  to  apply  it,  is  very  important  and  should  be  studied  with 
much  care  in  the  beginning  of  the  student's  experience ;  and  good 
habits  of  practice  formed.  There  are  five  ways  of  grasping  the 
rubber  dam,  which  are  called  the  Rubber  Dam  Grasps,  each  of 
which  is  effective  for  placing  it  upon  the  teeth  easily  and  quickly. 
Certain  ways  of  grasping  the  rubber  dam  are  particularly  suited 
to  the  application  of  it  in  certain  positions  in  the  mouth,  or  to 
certain  teeth;  also  to  certain  positions  of  the  operator  when 
applying  it.  If  these  are  well  learned  in  the  beginning,  it  will 
save  much  time  and  much  of  the  difficulty  in  attaining  facility  in 
this  work.  It  is  one  thing  to  get  the  rubber  dam  well  placed  after 
a  scramble,  and  quite  another  to  place  it  without  worry  to  either 
the  patient  or  the  operator. 

The  illustrations  representing  the  rubber  dam  grasps  and 
different  movements  are  comprised  in  Figures  66  to  83,  and  will 
be  treated  as  a  group  to  which  frequent  references  will  be  made. 
Each  grasp  of  the  rubber  is  illustrated.  Another  illustration 
shows  the  position  at  the  end  of  the  first  movement  in  placing  it 
on  the  teeth ;  or,  at  the  time  the  rubber  has  been  carried  over  the 
tooth  to  the  gingivas.    A  third  illustration  shows  the  position 
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when  the  grasp  on  the  rubbei*  has  been  released,  but  while  it  is 
still  held  against  the  gingivjE  to  allow  it  to  close  around  the  tooth. 
These  are  the  critical  points  in  placing  the  rubber  dam.  If  the 
definitions  given,  and  the  systematization  of  the  plans  of  this 
work  ai-e  carefully  studied  in  the  beginning,  the  placing  of  the 
rubber  dam  will  be  relieved  of  much  of  its  difficulty. 

In  considering  these  grasps,  the  side  of  the  rubber  which, 
when  applied,  will  be  next  the  gingiva?,  is  called  the  gingival  side ; 
and  that  which  will  be  toward  the  occlusal  surfaces  of  the  teeth, 
is  called  the  occlusal  side.  The  five  ways  in  which  the  rubber  dam 
may  be  grasped  in  applying  it  to  teeth  in  the  different  positions 
in  the  mouth  will  be  numbered  as  they  are  presented.  Notice  par- 
ticularly, that  one  of  the  most  essential  things  in  grasping  the 
rubber  dam  is  that  the  thumb  and  finger  nails  shall  come  against 
the  labial  and  lingual  surfaces  of  the  tooth  to  which  it  is  applied. 

The  fiest  grasp  is  used  when  the  dam  is  to  be  applied  to 
the  upper  front  teeth.  Grasp  the  rubber  between  the  thumb  and 
first  finger  of  each  hand,  with  the  thumbs  on  the  occlusal  side  of 
the  rubber  and  their  ends  with  the  nails  touching  together  imme- 
diately over  the  hole  to  be  first  used.  The  finger-ends  should  be 
on  the  gingival  side  of  the  rubber,  midway  the  balls  of  the  thumbs, 
Figure  66.  Stretch  the  rubber  a  little  with  the  thumbs  still  touch- 
ing end  to  end.  It  is  especially  important  in  this,  and  all  other 
rubber  dam  grasps,  that  the  nails  of  the  thumbs,  or  fingers,  on 
the  occlusal  side  of  the  rubber  be  over  the  margin  of  the  hole  to 
be  used,  as  seen  in  Figure  66,  so  that,  in  pressing  the  rubber  down 
over  a  tooth,  they  will  carry  the  actual  margin  of  the  hole  to  the 
gingiviE.  Also  the  nails  must  be  in  such  position  that  they  will  be 
next  to  the  teeth  to  hold  the  margin  of  the  hole  more  securely  in 
position  while  the  rubber  dam  slips  under  the  finger  end,  or  end 
of  the  thumb,  in  drawing  around  the  neck  of  the  tooth.  It  is 
largely  upon  the  correctness  of  this  particular  hold  upon  the  rub- 
ber that  success  in  placing  it  easily  and  quickly  depends.  When 
grasped  in  this  way,  stretch  the  rul)ber  a  little  more,  and,  stand- 
ing to  the  right  side  in  front  of  the  patient,  pass  the  hole  over 
the  upper  incisor  tooth,  the  right  thumb  on  the  lingual  and  the 
left  on  the  labial  side.  In  doing  this,  first  place  the  free  edge  of 
the  rubber  at  one  side  of  the  hole  between  the  teeth,  and,  with 
a  slight  sawing  motion,  force  it  past  the  contact  on  that  side; 
then  stretch  it  over  the  tooth  and  force  it  past  the  contact  on  its 
other  side  in  a  similar  way.  Now  carry  each  of  the  thumb  nails 
against  the  gingiva?,  the  one  on  the  labial,  the  other  on  the  lingual 
side.     This  is  the  end  of  the  first  movement.     The  position  is 
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shown  in  Figure  67.  Note  particularly  that  the  fingers  grasp  the 
rubber  dam  on  the  gingival  side  up  tt)  this  point.  At  this  point, 
hold  the  thumbs  in  position,  release  the  hold  of  the  rubber  with 
the  fingers  and  allow  it  to  draw  around  the  neck  of  the  tooth 
before  loosing  the  pressure  with  the  thumbs.  This  is  the  second 
movement.  Figure  68.  Note  that  the  fingers  have  released  the 
rubber  dam,  but  the  thumbs  are  still  holding  it  against  the 
gingiv£E.  Generally,  the  rubber  will  be  felt  to  draw  around  the 
thumbs,  and  then  they  should  be  given  a  slight  shaking  motion, 
which  will  allow  the  rubber  to  draw  around  the  tooth.  This  last 
must  be  assured  before  releasing  the  pressure  of  the  thumbs  and 
removing  them.  Otherwise,  the  rubber  may  be  pulled  off  of  the 
tooth  in  removing  the  thumbs.  When  the  rubber  is  applied  in 
this  way,  it  will  generally  be  found  to  cling  to  the  neck  of  the 
tooth,  and  to  have  its  cut  edge  turned  under  the  gingivae.  Repeat 
this  motion  with  each  hole  in  the  rubber,  grasping  it  anew,  and 
in  the  same  manner  for  each,  and  pass  it  over  the  appropriate 
tooth  with  a  similar  motion.  This  grasp  and  these  motions  will 
answer  for  all  of  the  upper  teeth  as  far  back  as  the  first  molars. 
When  applying  it  with  this  grasp  to  the  teeth  of  the  left  side, 
the  face  of  the  patient  should  be  turned  strongly  to  the  right ;  or 
the  operator  should  pass  to  the  left  side  of  the  patient. 

The  second  grasp  is  a  modification  of  the  first,  which  allows 
the  left  hand  of  the  operator  to  be  passed  around  the  head  of  the 
patient,  when  standing  in  the  position  right  side  behind.  This 
will  generally  be  found  more  convenient  for  the  upper  teeth  of 
the  left  side  as  far  back  as  the  bicuspids.  In  this,  the  rubber  is 
grasped  with  the  right  hand  in  the  same  way  as  before,  but  with 
the  left  hand  the  grasp  is  inverted  so  that  the  forefinger  takes 
the  place  of  the  thumb,  or  is  on  the  occlusal  side  of  the  rubber, 
while  the  thumb  is  on  the  gingival  side  about  oj^posite  the  first 
joint  of  the  finger.  The  finger  and  thumb  on  the  occlusal  side  of 
the  rubber  are  just  over  the  margin  of  the  hole  to  be  used  when 
the  rubber  is  stretched,  as  shown  in  Figure  69.  In  applying  the 
dam  with  this  grasp  to  the  upper  teeth  of  the  left  side,  the  oper- 
ator's position  is  right  side  behind,  the  thumb  of  the  right  hand 
is  placed  on  the  lingual  side  of  the  tooth  and  the  forefinger  of 
the  left  on  the  labial,  or  buccal,  side.  Otherwise  than  this  change 
of  position,  the  motions  with  which  the  rubber  is  placed  are  the 
same  as  with  the  first  grasp.  The  first  movement.  Figure  70,  and 
the  second  movement.  Figure  71,  must  be  distinctly  separate. 
This  grasp  is  also  suitable  in  applying  the  rubber  to  the  lower 
teeth  of  the  right  side,  as  far  back  as  the  second  bicuspid. 


Fig.   GG. 


I'"IG.  GO.  First  nilibcr  dam  grasp,  for  upper  front  tcftli.  Ste  tabulation  of  grasps,  also  text. 
Thn  two  thumbs  uii  the  occlusal  side  with  the  nails  of  each  over  the  edges  of  the  hole,  which  is 
stroichcd  a  little.     The  two  forefingers  are  on  the  gingival  side  op[)osile  the  thumbs. 

Fig.  C7.  First  grasp.  Position  right  side  in  front;  patient's  head  thrown  back.  First  move- 
ment ;  pass  the  rublier  <iver  the  tooth ;  thumb  nails  arc  next  to  tooth  and  carry  the  edge  of  the 
hole  hard  against  the  gums.  Notice  f)articularly  that  the  object  is  to  carry  the  edges  of  the  hole 
in    the  rubber  fully   to   the  gingivie. 

Fig.  G8.  First  grasp.  Second  movement ;  hold  the  tlnmdis  firmly  in  position  as  in  Figure  07  ; 
1ft  go  tlie  grasp  of  the  ndilitr  with  Ihe  forelingers,  still  holding  it  with  the  thumbs,  with  the  nails 
against  the  tooth.  A  litllc  shaUing  motion  of  the  thumbs,  without  releasing  the  pressure,  allows  the 
rubl)er  to  close  around  the  toolh  ;  remove  the  thundjs.  If  these  movements  arc  rightly  made,  the 
edges  of  the  hole  will  be  turned  under  the  gingiv;i'.  Grasp  the  next  hole  in  the  rublter  in  the  same 
way  and  repeat  the  same  movements  for  tooth  after  tonth.  This  particular  use  of  the  nails  is 
essential   in   all   rubber  dam   grasps. 


FlQ.   69. 


Kin.    TO. 


Flii.  09.  Socoiicl  nitilxT  ilam  gia.s|),  f.ir  ii|i|irr  lift  incisors,  ciisiiiil  aiij  liicuspiils,  unci  lower 
right  iTicisors,  cuspid  and  bicuspids.  Right  thumb  and  left  forefinger  on  occlusal  side;  nails  of  each 
over  margin  of  hole.     Left  thumb  and   right   forofinger  on  gingival  side. 

I'la.  70.  Second  grasp.  Position  right  side  brliind  ;  head  of  patient  thrown  bade.  First  move- 
ment; nails  of  both  thumb  and  finger  next  to  the  tooth,  |).iss  the  rubber  over  tooth  and  with  the 
nails   carry   it   to   the  gingiva:. 

Fic.  71.  Second  grasp.  Second  movement;  release  the  grasp  with  the  left  thumb  and  right, 
forefinger,  on  gingival  side  of  rubber,  but  hold  it  with  right  thumb  and  left  forefinger  on  occlusal 
side  until  rubber  has  closed  around  the  tooth.  Kepeat  movements  for  tooth  after  tooth  as  shown  in 
illustration. 


FlQ.   72. 


Flo.  74, 


I'lO.  i2.  lliird  ruhlipr  (hirn  gnisp,  for  upper  riglit  incisors,  cuspid  and  bicuspids,  and  luwcr 
left  incisors,  cuspid  and  liiouspids.  Li-tt  Ihiinih  and  risht  forcHngcr  on  occlusal  side,  witll  nails  over 
margin  of  liole  in  rulilier.     Higlit  tliuinli  and  Icfl  furtfiiiger  on  gingival  side. 

Fia.  73.  Third  grasp.  I'usilinn  at  chair  riglit  side  bcliind.  First  movement;  rubber  passed 
over  tooth  ;  nails  of  thumb  and  finger  on  occlusal  side  against  the  tooth. 

Fici.  7'l.  Tliird  grasp.  Second  niovenient ;  release  the  giasp  on  rubber  by  thumb  and  finger 
on  gingival  side,  holding  it  against  the  gums  with  the  nails  of  the  tluimb'  and  finger  on  the 
occlusal  side  until  the  rubber  has  closed  around  the  tooth. 
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PiQ.   79. 


I''iu.  77.  Tiic  fourth  rubber  duin  grasp,  for  bicuspids  and  first  and  second  molars,  both  rij^bL 
!ind  left  sides,  upper  and  lower.  Both  forcMngcrs  on  the  occlusal  side,  with  the  finger  ends  coming 
together  in  the  form  of  un  iuverted  letter  \',  with  the  nails  over  the  margins  of  the  hole  to  be 
used.     Both   thumbs  on   the  gingival  side. 

Fid.  75.  Fourth  grasp.  For  upper  left  bicuspids,  position  right  side  behind ;  head  of  patient 
thrown  baeU.  l-'irst  movement ;  nails  of  both  fingers  against  the  tooth ;  passing  the  nibber  over 
tooth,  bringing  the  nails  of  both  forefingers  hard  upon  the  gingiva  and  hard  against  the  tooth. 

Fia.  70.  Fovirth  grasp.  Second  movement ;  release  the  rubber  from  the  grasp  by  the  thumbs 
on  the  gingival  side  wliilo  holding  it  firmly  on  the  gringivac  by  the  finger  nails  on  the  occlusal  Bide 
until  the  rubber  has  closed  around  the  tuuth. 

Fio.  78.  Fourth  grasp.  For  lower  loft  bicuspids,  position  right  side  in  front;  head  of  patient 
upright.  First  movement ;  pass  the  rubber  over  the  tooth,  bringing  ihe  nails  of  both  fingers  hard 
against  the  gums  close  against  the  tooth. 

FiQ.  79.  Fourth  grasp.  Second  movement;  release  hold  by  thumbs  on  gingival  side  of  rubber, 
while  holding  it  firmly  down  bv  the  fingers  on  the  occlusal  side;  see  that  the  rubbt-r  has  closed 
around   the  tooth,  thnn   remove  the   lingers. 
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The  third  grasp  is  a  modification  of  the  second,  in  which  the 
two  hands  are  simply  inverted,  so  that  the  thumb  of  the  left  is 
on  the  occlusal  side  of  the  rubber  and  the  thumb  of  the  right  is 
on  the  gingival  side.  In  eveiy  other  way,  the  grasp  is  the  same. 
This  is  suited  to  placing  the  rubber  on  the  lower  teeth  of  the  left 
side  of  the  mouth  as  far  back  as  the  second  bicuspid,  and  on  the 
upper  teeth  of  the  right  side  as  far  back  as  the  second  bicusiDid, 
the  operator  standing  on  the  right  side  behind.  Figure  72  shows 
the  position  of  the  rubber  in  the  hands  with  the  hole  stretched 
open  a  little.  The  rubber  dam  is  then  carried  over  the  tooth  and 
the  first  movement  completed,  as  shown  in  Figure  73.  The  grasp 
on  the  rubber  is  then  released  to  allow  it  to  close  around  the 
tooth  while  held  against  the  gingivae  with  the  finger  and  thumb 
nails,  as  shown  in  Figure  74. 

The  fourth  grasp  is  a  complete  inversion  of  the  first.  In 
this  the  thmnbs  are  both  placed  on  the  gingival  side  of  the  rub- 
ber, and  both  forefingers  on  the  occlusal  side.  The  rubber  is 
grasped  with  the  thumbs  opposite  the  first  joint  of  the  forefin- 
gers, or  thereabouts.  The  ends  of  the  forefingers  come  together 
over  the  hole  to  be  used,  not  directly  end  to  end,  but  in  the  form 
of  a  letter  V,  the  finger-ends  forming  the  angle.  The  rubber  is 
now  stretched  so  as  to  open  the  hole  slightly,  while  the  finger- 
ends  are  close  against  its  margins.  Figure  77.  Then  it  is  carried 
over  the  tooth,  stretching  the  rubber  sufficiently  by  spreading  the 
fingers  apart,  made  to  pass  the  contact  points  between  the  teeth, 
one  after  the  other  by  a  slight  sawing  motion,  and  the  finger-ends 
(the  nails  next  to  the  tooth)  carried  hard  against  the  gingiva^, 
one  on  the  buccal  side  and  one  on  the  lingual  side  of  the  tooth. 
This  completes  the  first  movement.  Figure  75,  upper,  and  Fig- 
ure 78,  lower  teeth.  Then  the  grasp  of  the  thumbs  is  released 
while  maintaining  the  position  of  the  fingers,  and  the  rubber 
allowed  to  close  around  the  tooth.  If  the  rubber  is  felt  to  close 
on  the  finger-ends,  which  it  will  often  do,  and  fails  to  close  on  the 
tooth,  make  a  slight  oscillating  motion  of  the  fingers,  which  will 
allow  it  to  slip  past  them  and  hug  to  the  tooth  before  removing 
the  fingers.  This  completes  the  second  movement.  Figure  76, 
upper,  and  Figure  79,  lower  teeth.  The  rubber  is  now  grasped 
anew  and  in  the  same  way,  to  be  passed  over  the  next  tooth,  being 
careful  to  place  the  finger-ends  very  close  on  either  side  of  the 
hole  to  be  used  in  each  instance. 

This  grasp  is  particularly  suited  to  the  upper  bicuspids  and 
first  molars,  the  operator  standing  on  the  right  side  behind  the 
patient.    For  this,  the  head  of  the  patient  should  be  thrown  well 

13a 


78  THE    TECHNICAL   PKOCEDUKES   IN   FILLING    TEETH. 

backward.  This  grasp  is  very  convenient  for  placing  the  rubber 
on  the  lower  bicuspids  and  first  molars,  the  operator  standing 
to  the  right  and  in  front  of  the  patient.  For  this  position,  the 
head  of  the  patient  should  be  upright. 

The  fifth  grasp  is  used  for  placing  the  dam  on  the  second 
and  third  molars,  or  where  it  is  necessary  to  reach  far  back  into 
the  mouth ;  and  particularly  for  placing  the  rubber  over  the  bow 
of  a  clamp  previously  placed  on  either  one  of  these  teeth,  upper 
or  lower.  In  doing  this,  the  dam  is  first  taken  between  the  first 
and  second  fingers  of  each  hand,  with  the  forefingers  and  thumbs 
on  the  occlusal  side.  Then  the  second,  third  and  fourth  fingers 
are  closed,  or  nearly  closed,  and  the  dam  grasped  between  the 
thumbs  and  second  fingers,  with  the  thumbs  placed  opposite  the 
second  joint  of  the  fingers,  or  between  the  first  and  second  joints, 
as  in  Figure  80.  Notice  that  the  first  fingers  are  free.  With 
this  grasp,  stretch  the  dam  a  little  and  engage  the  two  forefingers 
in  it  close  on  either  side  of  the  hole  to  be  used,  and  with  them 
stretch  the  hole  open,  as  in  Figure  81.  To  the  beginner  it  is 
generally  necessary  that  the  hole  be  opened  sufficiently  wide  so 
that  the  tooth  to  which  it  is  to  be  applied  can  be  seen  through  it ; 
but  when  its  use  is  well  learned,  the  tooth  will  be  found  by  the 
sense  of  touch.  Carry  the  rubber  back  into  the  mouth  and  pass 
it  over  the  tooth  with  the  forefingers,  the  one  on  the  buccal,  the 
other  on  the  lingual,  and  engage  one  edge  of  the  hole  between  the 
teeth,  preferably  the  mesial  first,  and  cause  it  to  pass  the  contact 
by  a  sawing  motion.  When  this  has  passed  into  the  interproxi- 
mal space,  throw  the  rubber  over  the  distal  surface,  and,  if  it  is 
a  second  molar,  pass  the  contact  in  a  similar  way.  Then  carry 
each  of  the  finger-ends  hard  against  the  gums  on  either  side, 
buccal  and  lingual,  of  the  tooth,  completing  the  first  movement. 
While  holding  the  forefingers  firmly  in  position,  release  the  dam 
with  the  thumbs  and  second  fingers.  The  dam  will  now  close 
around  the  tooth,  or  else  it  will  be  felt  drawing  on  the  ends  of  the 
forefingers.  In  the  latter  case,  a  little  motion  of  the  ends  of  the 
fingers  will  allow  the  dam  to  slide  by  them  and  close  firmly 
around  the  tooth.  Then,  and  not  until  then,  the  fingers  may  be 
removed,  completing  the  second  movement.  It  often  happens 
that  beginners  make  this  application  of  the  rubber  correctly  to 
the  completion  of  the  first  movement  and  then  pull  the  dam  off 
the  tooth  in  removing  the  fingers.  The  dam  may  now  be  grasped 
again  in  the  same  way  and  the  forefingers  engaged  on  either 
side  of  the  next  hole  to  be  used  and  it  brought  over  the  next  tooth 
in  a  similar  manner.    Notice  particularly  that  the  grasp  on  the 


FiQ.  81. 


Fig.  82. 


Fio.  83. 


Fig.  so.  Fifth  tjrasp,  for  inular  toeth,  purticiilarly  tht'  third  moUus.  See  text  for  description. 
First  position  ;  tlie  rubber  is  caught  between  the  first  and  second  fingers  of  both  hands,  with  both 
thumbs  on  the  occlusal  side ;  each  thumb  grasps  the  rubber  against  the  second  joint  of  the  closed 
second  finger. 

Fig.  81.  Fifth  grasp.  Second  position;  stretch  the  rubber  by  the  grasp  between  the  thumbs 
and  second  fingers ;  by  bending  the  two  forefingers,  catch  them  in  the  rubber  close  on  either  side 
of  the  hole  to  be  used,  which  is  cut  a  little  larger  than  usual,  and  stretch  the  hole  open  as  shown. 
See  that  the  distal  margin  <»f  tlie  hoh-  comes  over  thu  end  purtiuu  of  llie  pulps  of  the  fingers  and 
that  the  median  sides  of  the  tingens  are  well  over  the  margins  of  the  hole  as  shown. 

Fig.  82.  Fifth  grasp.  Position  right  side  behind,  head  of  patient  thrown  well  back.  The 
special  rubber  dam  clamp  has  previously  been  set  over  the  upper  third  molar  of  left  side.  First 
movement;  find  the  rubber  dam  clamp  by  the  sense  of  toueh ;  pass  the  distal  margin  of  the 
hole  in  the  rubber  over  the  lingual  portion  of  the  distal  margin  of  the  elamp  ;  it  may  be  heard  and 
felt  to  snap  as  it  goes  over ;  bring  the  finger  on  the  lingual  side  to  the  lingual  foot  of  the  clamp, 
then  holding  carefully,  direct  the  patient  to  close  the  toeth  lightly  on  the  fingers  to  move  the 
ramus  of  the  lower  jaw  backward  out  of  the  way  and  sweep  the  finger  on  the  buccal  side  over  the 
clamp  to  its  buccal  foot. 

Fig.  83.  Fifth  grasp.  Second  movement;  release  the  hold  on  the  rubber  with  the  thumbs  and 
second  fingers;  generally  the  rubber  will  be  felt  closing  on  the  fingers;  a  slight  shaking  movement 
will  cause  it  to  slip  by  the  fingers  and  close  around  the  tootli  under  the  clamp.  These  movements 
should  be  conducted  by  the  sense  of  touch ;  and  for  this  reason  it  is  unnecessary  to  have  the  rubber 
held  away  by  the  fingers  of  the  assistant,  as  shown  in  the  illustration,  except  for  the  purpose  of 
photographing. 
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rubber  is  to  be  released  entirely  at  the  end  of  its  application  to 
each  particular  tooth  and  grasped  anew  for  the  next.  In  grasp- 
ing it  anew  for  this  purpose,  the  fourth  grasp  will  often  be  more 
convenient.  The  use  of  this  grasp  for  placing  the  rubber  over 
the  special  clamps,  which  is  really  its  most  important  use,  will 
be  given  below. 

It  is  just  as  important  to  know  how  to  remove  the  fingers 
from  the  rubl)er  without  pulling  the  rubber  away  with  them  after 
it  has  been  placed  on  the  tooth  as  it  is  to  place  the  rubber  over 
the  tooth.  Special  attention  should  be  given  to  the  necessity  of 
noting  very  carefully  the  manner  of  doing  this,  and  to  the  fact 
that  the  dam  should  be  allowed  to  fully  close  around  the  tooth 
while  the  fingers  are  still  pressed  against  the  tooth  and  gums  on 
its  buccal  and  lingual  sides.  When  this  is  done,  it  will  generally 
be  found  that  the  margins  of  the  hole  in  the  rubber  are  turned 
toward  the  gingival.  This  is  especially  what  is  needed  to  render 
the  rubber  secure  in  its  position  on  the  tooth.  This  applies  to  all 
grasps  whatsoever  that  may  be  used  in  adjusting  the  rubber  dam. 

In  using  the  fifth  grasp,  the  operator  can  use  the  full  length 
of  the  forefingers  for  reaching  back  into  the  mouth,  and  yet  have 
full  command  of  the  rubber  and  readily  place  it  on  the  tooth 
where  the  contacts  can  be  passed  with  a  sawing  motion  of  the 
fingers ;  and,  in  ordinary  cases,  it  will  hold  without  the  aid  of  a 
ligature  while  passing  it  over  other  teeth.  Of  course,  there  are 
molar  teeth  around  which  the  gums  are  so  high  that  the  rubber 
can  not  be  passed  far  enough  onto  the  crown  in  this  way  for  it 
to  hold.  There  are  also  tooth  crowns  so  rounded  that  the  dam 
must  be  forced  actually  to  the  gingival  line  and  tied  down  with 
a  ligature,  or  held  by  a  clamp,  before  it  can  be  induced  to  remain 
in  place.  With  these  grasps,  however,  everything  can  be  done 
that  it  is  possible  to  do  with  the  unaided  fingers. 

Aros  IN  Adjusting  the  Rubber  Dam. 

The  ligature.  There  are  many  cases  in  which  the  rubber 
can  not  be  forced  between  the  contact  points  of  adjoining  teeth 
with  the  unaided  fingers,  and  then  it  must  be  forced  with  tlie 
ligature.  This  is  done  best  by  an  assistant.  However,  by  care- 
ful practice,  one  may  learn  to  do  it  successfully  alone.  The  liga- 
ture may  be  used  with  any  of  the  five  grasps.  To  accomplish 
this,  wrap  the  end  of  the  ligature  on  the  little  finger  of  the  left 
hand,  and  catch  a  part  of  its  length  in  the  same  grasp  with  the 
rubber  in  the  thumb  and  finger  of  the  right  hand,  leaving  just 
sufficient  length  between  so  that  the  ligature  may  be  tightly 
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drawn  by  a  movement  of  the  little  finger  on  wliicli  it  is  wrapped. 
Bring  this  ligature  over  the  contact  to  be  forced  beside  the  finger, 
or  the  thumb  of  the  left  hand,  at  the  same  time  that  the  rubber 
is  stretched  over  the  tooth.  Then,  by  drawing  with  the  little 
finger  of  the  left  hand  and  by  the  grasp  with  the  right,  the  liga- 
ture is  forced  through,  carrying  the  rubber  before  it.  To  get 
just  the  right  length  and  adjustment  of  the  ligature,  generally 
requires  a  little  maneuvering  in  each  individual  case.  The 
observant  operator  will  see  his  way  clearer  and  be  better  able 
to  avoid  difficulties  with  each  failure. 

In  cases  in  which  considerable  force  is  required  to  drive 
the  rubber  past  the  contact,  the  grasp  with  the  fingers  is  often 
insufficient.  The  ligature  will  slip  in  the  fingers  and  the  rubber 
will  be  stretched  too  much,  and  a  general  derangement  of  the 
position  will  result.  In  this  case,  it  will  be  necessary  to  arrange 
to  use  greater  force.  To  do  this,  wrap  the  ligature  on  the  little 
finger  of  each  hand,  noting  carefully  that  the  length  between  the 
fingers  is  just  right.  It  will  often  be  necessary  to  try  this  length 
a  number  of  times  before  getting  it  to  exactly  suit  the  jjarticular 
case.  Then  bring  the  ligature  over  the  contact  and  under  one 
of  the  fingers  or  thumb  with  which  the  rubber  is  forced  down, 
and  stretch  down  the  rubber  into  the  embrasure  as  far  as  pos- 
sible; then  draw  the  ligature  with  the  little  fingers  so  as  to 
tighten  it  on  the  rubber  to  hold  it,  and  work  the  finger  on  the 
opposite  side  of  the  tooth  onto  the  ligature,  so  that  it  may  be 
forced  on  both  sides  of  the  tooth  at  the  same  time.  The  accom- 
plishment of  this  last  movement  is  the  most  difficult  point,  but  it 
can  generally  be  done  after  a  few  efforts.  Then  the  oiDerator 
has  command  of  the  situation.  The  rubber  can  be  forced  into 
the  contact  with  all  of  the  power  of  the  fingers.  After  forcing 
the  first  contact,  the  grasp  of  the  rubber  must  generally  be 
released,  a  second  ligature  wrapped  on  the  fingers,  the  rubber 
grasped  anew,  and  the  second  contact  forced  in  the  same  way. 
This  may  now  be  continued  until  the  rubber  has  been  placed  on 
a  sufficient  number  of  teeth.  Generally,  when  the  rubber  has 
been  forced  past  one  close  contact,  this  holds  the  rubber  as  a 
starting  point  and  the  rest  is  much  easier  of  accomplishment. 
Many  of  the  difficulties  of  adjusting  the  rubber  are  relieved  by 
having  an  assistant  pass  a  ligature  or  set  a  clamp  in  iwsition  in 
these  difficult  cases. 

The  RUBBER  DAM  CLAMP.  The  clamp  is  one  of  the  most 
important  aids  in  adjusting  the  rubber  dam.  The  kind  of  clamp 
suitable  for  different  positions,  or  the  choice  of  clamp,  will  be 
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considered  later.  In  any  case  in  which  the  rubber  dam  is  placed 
on  the  bicuspids  and  one  or  more  molars  beginning  with  the 
mesial  tooth  and  jDroceeding  backward,  the  clamp  should  at  once 
be  placed  on  the  distal  tooth  by  the  assistant,  or  by  the  operator 
himself,  if  he  is  working  alone.  If  this  is  done  by  the  assistant, 
it  is  done  at  the  moment  the  rubber  is  stretched  over  the  distal 
tooth  and  secures  it  perfectly  in  position  at  the  point  at  which 
it  is  most  liable  to  be  pulled  away.  The  plan  of  placing  this 
by  the  operator  alone  will  be  given  later.  In  the  placing  of  the 
rubber  on  bicuspid  and  molar  teeth  beginning  with  the  distal 
tooth,  the  immediate  use  of  the  clamp  to  secure  the  rubber  dam 
in  position,  instead  of  using  ligatures,  simplifies  the  matter  of 
securing  the  first  hold  on  the  teeth  in  all  of  the  more  difficult 
cases.  After  this  has  been  done,  the  rubber  may  be  placed  over 
other  teeth  toward  the  front,  one  after  the  other,  without  danger 
of  loosing  this  first  hold.  The  simplest  way  of  doing  this  is  to 
place  the  rubber  over  the  distal  tooth  of  the  group  to  be  exposed 
and  while  holding  it  in  position  have  an  assistant  set  on  a  clamp. 
In  this  it  is  unimportant  as  to  passing  the  contacts  in  the  first 
instance  in  placing  the  rubber  dam  over  the  tooth.  This  can  be 
done  with  the  ligature  later.  In  doing  this,  any  of  the  rubber 
dam  grasps  may  be  used,  but  some  dexterity  must  be  acquired 
by  the  operator  in  getting  his  own  hands  out  of  the  way  of  the 
assistant  while  placing  the  clamp.  For  this  reason  the  fourth 
or  fifth  grasp  is  preferred  because  the  fingers  will  take  up  less 
room  and  will  allow  the  hand  more  freedom  of  motion  in  clearing 
the  way  for  the  clamp  while  still  holding  the  dam  over  the  tooth. 
In  the  act  of  passing  the  clamp  on  the  tooth,  it  is  also  necessary 
that  the  fingers  slip  away  as  the  clamp  slips  over  the  tooth  to 
the  gum  line.  Wlien  the  two  persons  have  practiced  these  move- 
ments until  they  are  readily  done  in  concert,  the  time  required 
is  only  a  few  seconds. 

For  one  to  do  this  alone  is  not  so  easy.  However,  in  those 
cases  in  which  the  rubber  may  be  made  to  pass  the  contacts,  it 
is  easily  held  down  by  a  finger  of  the  left  hand  on  one  side  of 
the  tooth  only  while  the  clamp  is  being  placed  with  the  right. 
When  the  contacts  can  not  be  passed  in  this  way,  it  is  necessary 
to  contrive  to  hold  the  rubber  on  both  sides  of  the  tooth  with  the 
fingers  of  one  hand.  (In  any  of  the  ways  of  placing  it  alone  the 
clamp  must  be  in  the  forceps  and  should  be  opened  to  the  neces- 
sary width  to  go  easily  over  the  tooth,  and  laid  in  readiness.) 
For  this  purpose  I  have  usually  used  a  modification  of  the  fourth 
rubber  dam  grasp  in  which  the  second  finger  of  the  left  hand  is 
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substituted  for  the  first,  leaving  tlie  first  finger  free.  AVTien  the 
rubber  is  passed  over  the  tooth,  the  forefinger  of  the  left  hand 
takes  the  place  of  the  forefinger  of  the  right,  leaving  the  right 
hand  free.  The  clamp  is  then  set  on  the  tooth  passing  over  the 
finger  of  the  left  hand.  When  the  reach  back  into  the  mouth  is 
not  too  great,  the  grasp  may  be  as  usual  and  the  thumb  of  the 
left  hand  used  to  relieve  the  finger  of  the  right,  but  in  this  case 
more  of  the  hand  is  in  the  way  of  the  clamp  forceps.  Some  per- 
sons seem  to  have  much  difficulty  in  bringing  the  ends  of  the 
first  and  second  fingers  close  enough  together  to  hold  the  rubber 
close  against  both  the  lingual  and  buccal  sides  of  the  tooth  after 
spreading  them  over  the  arch.  In  doing  this,  a  certain  bending 
of  the  fingers  is  necessary  in  the  first  of  the  movement  and  a 
straightening  of  the  first  finger  as  the  clamp  is  placed.  These 
movements  are  usually  difficult  for  the  beginner,  and  any  one 
intending  to  use  them  should  first  practice  them  on  models  out 
of  the  mouth  and  then  in  the  mouth  before  undertaking  the  work 
for  patients.  This  should  generally  be  done  without  pain  to 
patients. 

After  the  clamp  has  been  placed  over  the  rubber,  the  rubber 
may  be  forced  past  the  contact  with  the  ligature.  On  the  mesial 
side  of  the  tooth,  that  is  perfectly  simple;  but  it  often  is  more 
difficult  to  pass  the  contact  distal  to  the  clamp.  In  a  large  pro- 
portion of  the  cases  it  will  be  unimportant  whether  the  rubber 
passes  this  contact  or  not.  If  the  clamp  is  steady  and  there  is 
no  leakage,  there  is  no  necessity  for  passing  the  contact.  But 
often  it  will  leak  and  occasionally  it  is  necessary  to  remove  the 
clamp  in  order  to  place  a  separator. 

Tying  a  ligature  under  a  clamp  will  require  different 
maneuvers  with  different  clamps,  depending  much  on  the  form 
of  the  bow.  Often  with  the  special  clamp  the  ligature  may  be 
brought  into  position  to  pass  the  contact  after  passing  it  to  the 
distal  of  the  bow;  especially  if  after  it  is  passed  around  the 
foot  of  the  clamp  to  the  buccal  and  lingual  it  is  caught  with 
hatchet  6-2-23  (a  dull  instrument  of  similar  shape  would  be 
better,  as  the  danger  of  puncturing  the  rubber  would  be  avoided), 
passed  through  the  bow  of  the  clamp,  to  hook  it  up  and  pull  it 
forward  into  position  to  enter  between  the  two  teeth.  In  order 
that  the  ligature  may  readily  slip  off  the  instrument  into  place, 
it  must  be  caught  from  above,  not  from  below.  In  doing  this 
alone  the  ligature  must  first  be  passed  to  the  foot  of  the  clamp, 
both  buccal  and  lingual,  with  one  end  wrapped  on  the  little 
finger  of  the  left  hand,  and  with  the  second  finger  of  the  left  at 
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the  foot  of  the  clamp.  Then  the  left  forefinger  is  brought  across 
the  arch  onto  the  ligature,  which  is  finally  placed  by  the  right 
hand  between  the  thumb  and  forefinger  of  the  left  and  so  both 
ends  are  held.  Then  the  instrument  is  used  by  the  right  hand 
as  related  above  and  the  ligature  slackened  or  tightened  with  the 
left  as  requii-ed,  until  it  is  brought  into  position  to  enter  between 
the  teeth.  Or  the  ligature  may  be  passed  through  the  bow  of  the 
clamp  and  held  against  the  foot  of  the  clamp  on  the  lingual  and 
strongly  pulled  into  the  lingual  side  of  the  contact  so  that  it  will 
be  held  in  position.  The  other  end  of  the  ligature  may  then  be 
passed  back  through  the  bow  of  the  clamp  and  the  contact  fully 
passed. 

When  necessary  to  secure  the  rubber  dam  for  the  removal 
of  the  clamp  to  place  a  separator,  it  is  good  policy  to  tie  a  small 
bead  to  the  ligature  and  pull  this  close  into  the  buccal  embrasure 
before  making  the  knot  in  the  ligature  securing  it  to  the  tooth. 
This  will  secure  the  rubber  dam  much  more  firmly  against  being 
pulled  away  in  removing  the  clamp  and  substituting  the  sepa- 
rator. In  the  absence  of  a  bead,  a  hard  pellet  of  cotton  may  be 
tied  into  the  ligature  by  several  knots ;  this  will  do  quite  as  well. 
It  is  often  well  to  use  these  beads  or  knots  to  the  distal  of  the 
distal  tooth  exposed  if  for  any  reason  a  clamp  is  not  to  be  used 
or  changes  are  to  be  made.    It  secures  the  rubber  very  firmly. 

Applying  the  rubber  dam  over  the  special  clamp.  Another 
method  of  avoiding  the  most  serious  difficulty  in  passing  liga- 
tures to  force  the  rubber  between  teeth  far  back  in  the  mouth, 
is  to  set  a  special  clamp  (Figure  90,  rights  and  lefts)  on  the  tooth 
first,  and  then  throw  the  rubber  over  the  bow  of  the  clamp.  For 
this  purpose,  the  fifth  grasp  should  be  used,  and  the  hole  in  the 
rubber  should  be  a  little  larger  than  usual.  The  ends  of  the  fore- 
fingers should  be  placed  fully  to  the  distal  side  of  the  hole,  or 
so  that  its  distal  edge  is  fully  between  the  finger  ends  and  upon 
their  palmer  surfaces.  Then  it  must  be  so  stretched  that  the 
distal  edge  of  the  hole  may  be  passed  over  the  distal  edge  of  the 
bow  of  the  clamp.  Figures  80,  81,  starting  it  first  over  its  lingual 
portion,  bringing  the  lingual  finger  under  the  lingual  side  of 
the  clamp  and  sweeping  the  other  finger  around  over  the  buccal 
portion,  bringing  the  fingers  down  against  the  outer  margins  of 
the  jaws  of  the  clamp,  Figure  82.  Then  release  the  grasp  on  the 
rubber,  and,  by  a  little  careful  motion  of  the  fingers,  it  is  allowed 
to  close  around  the  tooth  under  the  clamp.  Figure  83.  The  pass- 
ing of  the  rubber  over  the  clamp  should  be  done  entirely  by  the 
sense  of  touch,  and  should  first  be  practiced  out  of  the  mouth  for 
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the  purpose  of  learning  the  points  to  be  made  by  this  sense. 
These  are:  first,  the  ability  to  feel  the  position  of  the  distal 
margin  of  the  hole  in  the  rubber  on  the  fingers ;  and,  second,  by 
the  sense  of  touch,  to  bring  this  over  the  distal  edge  of  the  bow 
of  the  clamp.  This  may  readily  be  made  to  snap  over  the  bow 
of  the  clamp  so  that  it  is  readily  felt  and  heard.  Then  the 
finger  on  the  lingual  will  feel  its  way  to  the  lingual  foot  of  the 
clamp  and  hold  that  position  while  the  finger  on  the  buccal  side 
slides  to  the  buccal  foot  of  the  clamp.  Then  release  the  rubber 
with  the  fingers  and  complete  the  operation  as  directed  below. 
In  other  words,  when  the  rubber  has  passed  to  the  distal  of  the 
clamp,  a  sweep  of  one  finger  on  the  lingual  to  the  gums,  then 
sweep  the  other  to  the  buccal  over  the  bow  of  the  clamp  follow- 
ing its  curvature,  completes  this  part  of  the  movement.  Then, 
while  the  fingers  are  held  against  each  foot  of  the  clamp,  the 
rubber  dam  is  released  with  the  thumbs.  Figure  83.  As  the 
rubber  is  felt  to  draw  on  the  fingers,  a  little  oscillating  movement 
is  made,  which  allows  the  rubber  to  close  around  the  neck  of  the 
tooth  under  the  jaws  of  the  clamp.  This  is  generally  done  easily 
and  quickly  when  the  particular  relation  of  the  fingers  to  the 
hole  in  the  dam  is  appreciated.  After  this  starting  point  has 
been  secured,  it  is  not  verj^  difficult  to  secure  the  rubber  over  the 
teeth  mesial  to  it.  When  the  rubber  dam  has  been  placed  in  this 
way  on  a  second  molar,  the  rubber  may  catch  on  the  cusps  of 
the  third  molar  and  require  to  be  pulled  forward  into  position 
between  the  teeth ;  or  it  may  refuse  to  enter  the  contact  between 
the  teeth  sufficiently  to  exclude  moisture.  Often  it  may  be  teased 
into  place  by  a  pellet  of  cotton  in  the  foil  pliers.  If  this  does 
not  succeed  promptly,  a  ligature  should  be  thrown  around  the 
clamp  over  the  rubber  dam,  and  with  this  the  rubber  is  readily 
drawn  into  position  between  the  teeth. 

In  the  upper  jaw  the  most  serious  difficulty  met  with  in 
throwing  the  rubber  over  the  bow  of  the  clamp  placed  on  the 
third  molar  is  the  interference  of  the  ramus  of  the  lower  jaw, 
which  comes  forward  when  the  mouth  is  opened  wide  and  does 
not  leave  room  for  the  finger  to  pass  over  to  the  buccal  side.  This 
difficulty  may  be  seen  when  the  clamp  is  applied.  The  patient 
should  be  instructed  to  close  the  teeth  lightly  on  the  operator's 
fingers  at  a  word  while  the  operator's  finger  passes  that  point. 
This  clears  the  way  for  the  finger  to  pass  easily.  As  these  move- 
ments are  directed  entirely  by  the  sense  of  touch,  the  closing  of 
the  mouth,  or  the  lapping  of  the  rubber  over  the  fingers  is  of  no 
consequence. 
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In  the  lower  jaw  the  bow  of  the  clamp  will  sometimes  be 
found  hard  against  the  soft  tissues  near  the  foot  of  the  clamp 
on  the  buccal  side.  Generally  this  may  he  remedied  in  a  degree 
by  changing  the  position  of  the  clamp  slightly.  Or,  if  the  rubber 
can  be  brought  over  the  bow  and  to  the  lingual  foot  of  the  clamp 
and  held,  it  may  generally  be  forced  or  teased  between  the  clamp 
and  the  tissues  on  the  buccal  side.  In  any  case  in  which  it  is  far 
enough  over  the  bow  of  the  clamp  to  have  a  tendency  to  slide 
toward  the  foot,  it  may  be  released  and  a  ligature  passed  over 
the  bow  of  the  clamp,  with  which  the  rubber  may  be  pulled  into 
place. 

Some  operators  prefer  to  adjust  the  rubber  over  the  bow 
of  the  rubber  dam  clamp  after  the  clamp  has  l)een  fixed  in  the 
clamp  forceps  and  before  the  clamp  has  been  placed  on  the  tooth. 
Then  the  rubber  dam  is  so  folded  together  as  to  be  as  little  as 
possible  in  the  way,  and  the  clamp  set  upon  the  tooth.  Then, 
when  the  forceps  are  removed,  the  dam  slides  partly  into  posi- 
tion. It  may  then  be  unfolded  and  adjusted  to  the  face  of  the 
patient,  and  can  be  worked  under  the  jaws  of  the  clamp  with 
the  flat  curved  burnisher  and  be  made  to  exclude  moisture.  It 
is  afterward  adjusted  to  the  teeth  mesial  to  tlie  one  upon  which 
the  dam  clamp  has  been  placed.  This  plan  may  be  made  very 
successful,  but  is  more  difficult  and  takes  more  time  than  that  by 
throwing  the  rubl)er  over  the  clamp  after  it  is  placed  on  the 
tooth.  Also,  the  rubber  dam  folded  about  the  clamp  and  forceps 
obscures  the  vision  at  the  time  when  it  is  most  important  to  see 
to  adjust  the  clamp  accurately. 

THE    USE    OF    LIGATL'RES. 
ILLUSTRATIONS:    FIGURES  84-89. 

Passing  the  contact  with  the  ligature  should  be  done  with 
much  care,  for,  if  it  is  allowed  to  snap  onto  the  gums,  it  will  often 
cause  considei'able  pain  and  do  the  patient  a  real  injury  by  cut- 
ting into  the  tissues.  To  avoid  this,  always  catch  the  ligature 
very  close  to  the  tooth  on  Ijoth  the  buccal  and  lingual  sides.  This 
will  prevent  the  forcible  snap  onto  the  sensitive  tissues  that  is 
sure  to  occur  if  this  precaution  is  not  observed. 

In  many  cases  a  ligature  must  be  tied  over  the  rubber  to 
hold  it  in  place,  or  to  force  the  gums  sufficiently  away  to  expose 
the  gingival  margin  of  the  cavity.  In  doing  this,  the  ligature 
should  be  carefully  forced  close  to  the  gingival  line  and  tightly 
drawn  with  a  surgeon's  knot.     Figure  88,  upper  knot.    Gener- 
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ally,  it  is  not  necessary  to  tie  ligatures  on  eveiy  tooth  over  which 
the  clam  is  placed.  Often,  when  ligatures  seem  necessary,  if  tlie 
rubber  is  just  drawn  down  well,  tlie  ligature  may  be  at  once 
removed  and  the  rubber  will  remain  in  position.  Ligatures  are 
often  painful,  and  when  the  results  can  be  well  accomplished 
without  them,  they  should  not  be  used. 

Often  there  will  be  difficulty  in  adjusting  the  ligature  to  the 
lingual  side  of  the  incisors  with  the  unaided  fingers.  The  shape 
of  the  lingTial  surface  causes  it  to  slip  off.  In  these  cases  the 
ligature  should  be  thrown  loosely  around  the  tooth  and  the  first 
half  of  the  knot  formed,  but,  before  it  is  drawn  up,  the  flat- 
curved  burnisher  should  be  passed  to  the  lingual  of  the  tootli 
inside  the  loop  of  the  ligature  and  carried  to  the  gingival  line 
and  so  inclined  that  when  the  ligature  is  drawn  with  the  other 
hand,  it  will  be  guided  to  the  right  position.  Then  the  burnisher 
may  be  removed  and  the  knot  closed.  This  burnisher  is  useful  in 
many  positions  as  an  aid  in  the  adjustment  of  ligatures. 

A  caution  should  be  given  regarding  the  tying  of  ligatures 
on  the  incisor  teeth,  and  particularly  on  the  teeth  of  young  peo- 
ple. The  photograph  of  an  incisor  tooth,  Figure  85,  shows  the 
arching  of  the  gingival  line  over  from  labial  to  lingual,  which 
is  the  line  of  the  normal  attachment  of  the  gum  tissue  to  the 
tooth.  This  arch  of  the  gingival  line  is  met  with  continually  in 
the  illustrations  of  incisors. 

If  the  ligature  is  forced  close  to  the  gingival  line  on  the 
lingual  side  and  then  is  forced  also  hard  to  the  gingival  on  tlie 
labial  side  of  the  tooth  and  tightly  drawTi,  it  will  cut  the  tissue 
arched  over  in  the  interproximal  space  on  both  tlie  mesial  and 
the  distal  surfaces,  and,  occasionally,  eases  occur  in  young  per- 
sons in  which  the  ligature  lias  actually  passed  between  the  inter- 
proximal bone  tissue  and  the  root  of  the  tootli.  The  pain  caused 
by  this  is  often  extreme.  Cases  are  coming  under  observation 
much  too  frequently  in  which  injury  is  done  in  this  way  that  will 
never  be  recovered  from.  Tliere  may  result  a  permanent  dis- 
eased condition  of  the  peridental  membranes  from  which  the 
teeth  will  remain  sore  and  are  liable  to  be  lost  finally. 

If  ligatures  are  placed  on  the  incisor  teeth,  they  should 
never  be  pushed  hard  to  the  gingival  on  the  labial  side  after 
pushing  them  to  the  gingival  line  on  the  lingual  side  and  then 
tightly  drawn ;  or,  as  some  do,  draw  them  tiglitly  and  then  force 
them  hard  to  the  gingival.  If  the  dentist  feels  that  he  must  tie 
a  ligature  on  these  teeth,  he  should  generally  tie  it  in  the  position 
shown  in  Figure  84,  and  in  the  tying  draw  it  only  tight  enough 


Fin.   85. 


FiQ.   8G. 


FiQS.  84,  85,  86.  A  series  of  illustrations  showing  the  danger  of  injury  to  the  attachment  of 
the  soft  tissues  to  the  proximal  sides  of  the  incisors  and  cuspids  by  tying  ligatures. 

Fio.  84.  Diagram  showing  the  relation  of  the  ligature  to  the  attachment  of  the  soft  tissue  at 
the  summit  of  the  arch  as  it  passes  labio-lingiially. 

Fio.  8r».  A  photograph  of  the  mesial  surface  of  an  incisor  tooth  showing  the  normal  form  of 
Ihe  arch  of  the  gingival  line  in  passing  across  the  arch  labio-lingually. 

Fin.  Rrt.  Illustration  of  the  lic-silitm  of  llic  ligaLinc  in  its  relation  In  tho  inlcrproxiinal  altaeh 
ment  of  the  soft  tissues  to  the  tooth.  If  this  is  firmly  rlrawn  and  pushed  to  Ihe  gingival  as  far  as 
shown,  the  rutting  of  the  attachment  of  the  soft  tissues  to  the  neck  of  the  tooth  is  inevitable. 
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to  hold.  Generally  if  one  will  work  carefully  and  not  draw  the 
ligature  too  tightly  in  tying,  the  ligature  may  rest  upon  the 
attachment  of  the  tissue  at  the  crest  of  the  arch,  as  shown  in 
Figure  86,  and  do  no  harm.  This  should  always  be  done  with 
great  care.  I  have  traced  incurable  disease  of  the  peridental 
membranes  to  this  as  the  initial  lesion  so  many  times,  much  too 
many  of  which  were  done  by  myself,  that  I  feel  like  making  this 
warning  as  decisive  as  possible.  Most  dentists  are  much  too 
careless  about  doing  injury  in  such  ways  as  this.  Many  more 
have  never  thought  that  permanent  injury  is  liable  to  occur  from 
ligatures  tied  on  these  teeth. 

On  the  bicuspids  and  molars  there  is  not  the  same  danger 
from  tying  ligatures  for  the  reason  that  the  arching  of  the 
gingival  lines  does  not  occur  in  them.  It  is  generally  very  nearly 
horizontal  all  around  these  teeth.  Ligatures  should  not  be  tied 
on  any  teeth  on  which  any  kind  of  a  clamp,  matrix  or  a  separator 
is  to  be  placed.  In  case  ligatures  have  been  tied  for  the  purpose 
of  excavating,  they  should  be  removed  before  placing  the  sepa- 
rator. The  same  rule  should  apply  to  any  kind  of  clamp  or 
matrix.  The  tendency  is  to  use  ligatures  more  than  the  necessi- 
ties require.  Every  dentist  should  make  it  a  rule  to  avoid  them 
as  much  as  possible.  In  no  case  should  the  rubber  dam  be  tied 
on  an  incisor  and  the  labial  free  border  of  the  gum  pushed  away 
with  a  ligature  for  the  treatment  of  labial  cavities.  This  should 
always  be  done  with  the  Hatch  clamp,  described  later.  Neither 
should  it  be  so  tied  for  any  other  purpose  whatever. 

In  tying  ligatures  about  the  teeth,  the  first  half  of  a  sur- 
geon's knot  (the  upper  one  in  Figure  88)  should  first  be  formed 
and  tightly  drawn.  In  doing  this,  the  ligature  should  be  grasped 
as  close  to  the  knot  as  practicable  and  held  close  against  the 
teeth,  one  end  to  the  mesial  and  the  other  to  the  distal.  If  the 
ligature  is  over  the  bicuspids  or  molars,  catch  the  distal  end  of 
it  over  the  end  of  the  forefinger  of  one  hand  and  force  it  to  the 
distal  close  against  the  teeth  while  pulling  the  mesial  end  with 
the  other  hand.  If  the  ligature  has  been  well  waxed,  the  first 
half  of  the  knot  will  not  slip  or  loosen ;  but  it  must  not  be  pulled 
or  disturbed  in  the  least  while  forming  the  other  half  of  the  knot. 
Let  the  ends  fall  perfectly  loose  while  forming  tlie  second  half 
and  work  it  up  carefully  until  it  is  just  right  and  then  draw  it 
tight  at  a  single  pull,  again  keeping  the  fingers  close  against  the 
arch,  both  to  the  mesial  and  distal.  A  ligature  tied  in  this  way 
will  always  be  tight  around  the  tooth.  It  is  essential  that  the 
surgeon's  knot  used  should  be  the  true  surgeon's  knot  shown  in 
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the  upper  knot  in  Figure  88,  and  not  the  bastard  surgeon's  knot 
below  this.  The  first  half  of  these  two  knots  is  formed  in  the 
same  way,  but  in  the  second  the  crossing  of  the  ends  of  the  liga- 
ture has  been  different  so  that  the  end  does  not  come  out  of  the 
knot  beside  the  entering  end  in  the  bastard  knot,  as  it  does  in  the 
true  surgeon's  knot  above.  Notice  that  in  the  bastard  knot  these 
come  out  in  such  a  way  that  the  ends  of  the  twist  in  making  the 
first  half  are  pulled  away  instead  of  being  tight,  as  in  the  upper 
knot.  This  allows  such  a  knot  to  loosen  just  a  little,  which  is 
often  fatal  to  the  hold  of  the  ligature  on  the  tooth.  The  ends  of 
the  cords  with  which  these  loiots  were  made  for  these  pictures 
were  of  different  colors  in  order  that  each  thread  could  be  traced 
through  and  its  return  on  itself,  or  its  variation  from  that,  dis- 
covered. Notice  the  upper  knot  in  Figure  87,  which  is  the  most 
perfect  tie  for  ordinary  purposes  that  has  yet  been  made,  the 
famous  square  knot.  Compare  it  with  the  bastard  square  knot 
below.  Trace  the  cords  in  and  out  and  try  making  knots  in  each 
way  and  find  the  difference  in  the  direction  of  crossing  the 
cords  for  forming  the  second  half  of  the  knot.  The  square  knot 
is  really  a  better  knot  than  the  surgeon's  knot,  only  that  in  form- 
ing it,  the  single  wrap  of  the  cords  together  is  apt  to  slip  and 
loosen  while  forming  the  second  half  of  the  knot.  The  two  wraps 
of  the  surgeon's  knot  prevent  this,  provided  sufficient  care  is 
taken  not  to  disturb  them  while  forming  the  second  half.  The 
knot  shown  in  Figure  89  we  may  call  the  fool's  knot.  One  end  of 
the  cord  is  held  straight  and  both  the  first  and  second  half  of 
the  square  knot  formed  around  it.  This  is  readily  seen  by  fol- 
lowing the  threads  in  each  of  the  three,  one  loosely  thrown  ready 
to  pull  tight,  the  second  partially  drawn  and  the  lower  one  drawn 
tight.  Many  people  seldom  tie  any  other  knot.  This  knot  will 
always  slip  and  loosen  unless  the  cord  is  rough  so  that  slipping 
will  be  prevented.  To  make  any  kind  of  a  knot  (of  ordinary 
forms)  that  will  not  be  liable  to  slip,  both  of  the  ends  must  be 
turned  upon  themselves  and  crossed  in  forming  the  second  half. 
A  dentist  should  always  have  the  Imot  he  uses,  which  should 
always  be  the  surgeon's  knot,  the  upper  one  in  Figure  88,  so 
perfectly  at  his  finger-ends  that  he  will  make  no  mistake  in  any 
position. 

RUBBER    DAM    CLAMPS. 
ILLUSTKATIONS:    FIGURES  90-99. 

Rubber  dam  clamps  are  used  upon  the  teeth  to  secure  the 
rubber  dam  in  position,  and  incidentally  to  hold  the  rubber  more 
out  of  the  way  than  it  would  be  without  them.    They  contribute 


Fig.  87. 


Fig.  88. 


Fig.  87.  Tlio  sqiiuic  knot.  The  upper  one  is  tho  correct  square  knot ;  tlic  lower  one  is  the 
bastard  knot.  The  ends  of  the  cord  are  of  different  colorB  so  that  the  windings  in  the  formation 
of  the  knots  are  easily  followed. 

Fio.  88.     Tho  surgeon's  knot  above.     The  surgeon's  bastard  knot  below. 

Fig.  89.  Tlio  fool's  knot.  The  upper  one  thrown  together  loosely;  the  second  drawn  closer, 
and  the  third  drawn  full  tight.  Notice  that  in  this  knot  the  light  end  of  the  cord  is  given  simply 
a  hitch  around  the  dark  end.  Such  a  knot  will  always  slip  and  pull  out,  unless  some  roughness  of 
the  cord  holds  it.  Many  people  tie  this  knnt.  Sonic  will  be  found  who  give  the  dark  end  a  hitch 
around  the   light   end   after  lying  (he  first   to   keep   it   from  slipping. 
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Fig.  04. 


I'lGS.    00-04.      The   anllioi's   spcciul    clamps. 

Fio.  00.  Special  third  molar  chiinps,  rights  aiuJ  lefts,  used  in  pas.siiig  the  rubber  dam  over 
the  bow  of  the  clamp. 

Figs.  91-04.  Special  root  clamps  for  use  in  the  treatment  of  root  canals  when  this  becomes 
necessary  after  cutting  away  the  crown  in  placing  artiHcial  crowns,  or  prepaied  aliutmcnts  for  bridges. 
The  clamp  can  be  placed  on  any  root  that  may  receive  a  band  without  iiijury  to  tlic  soft  tissues,  and 
the  bows  are  well  out  of  the  way.  All  are  made  with  strong  bows  so  that  they  are  very  steady  on 
the  teeth.  All  are  intended  for  use  by  fust  setliiig  them  on  the  root  and  afterward  applying  the 
rubber  over  the  bows.  Figure  91,  a  large  pair,  rights  and  lefts;  Figure  02,  a  smaller  pair,  rights 
and  lefts;  Figure  iV.i,  a  side  view;  Figure  04,  a  view  showint:  the  form  of  tlio  font  to  facilitate  the 
drawing  of  the  rubber  around  the  root. 
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greatly  to  the  usefulness  of  the  rubber  dam  by  rendering  it 
secure  and  relieving  the  operator  of  care  or  anxiety  as  to  the 
dryness  and  cleanliness  of  his  field  of  operation.  The  question 
of  what  clamps  to  use  is  often  a  troublesome  one.  Many  dentists 
have  boxes  of  them  in  the  endeavor  to  have  something  for  any 
case  that  may  be  presented.  As  often  as  otherwise  they  fail  to 
find  just  that  which  they  want.  All  things  considered,  it  seems 
best  to  limit  the  number  very  rigidly  and  make  them  do.  Besides 
the  pair  of  special  clamps,  Figure  90,  one  or  two  clamps  for 
molars  will  be  a  sufficient  number.  Then,  one  or  two  selections 
for  possible  use  in  bicuspids  in  cases  in  which  the  molars  are 
missing.  The  two  pairs  of  root  clamps,  Figures  91-94,  are  also 
essential. 

In  selecting  the  molar  and  bicuspid  clamps,  it  should  be  a 
first  object  to  obtain  very  strong  bows  in  order  to  have  a  clamp 
that  will  not  be  wabbling  about  on  the  tooth  and  annoying  the 
patient,  hurting  the  gums,  etc.  A  light  bow  that  takes  hold  of  a 
tooth  gingerly  is  a  nuisance.  They  are  always  on  the  wiggle  and 
are  generally  gouging  the  patient's  gums  at  each  wiggle.  A 
clamp  with  a  strong  bow  does  not  hurt  a  tooth  if  put  on  and  taken 
off  carefully,  and  its  steadiness  renders  it  comparatively  com- 
fortable. The  foot  of  the  clamp  should  never  be  quite  as  broad 
mesio-distally  as  the  tooth  on  which  it  is  placed  if  it  is  to  be 
used  at  all  during  the  excavation  and  filling  of  cavities  or  in  the 
finishing  of  fillings.  Otherwise  it  will  often  be  in  the  way,  limit- 
ing the  field  of  operation  unnecessarily.  There  is  no  use  what- 
ever for  wings  and  such  things  for  any  one  who  has  learned  to 
handle  the  rubber  dam  easily  and  well. 

In  filling  cavities  in  the  bicuspids,  the  rubber  should  be 
secured  on  the  molar  tooth  distal  to  them  with  a  rubber  dam 
clamp.  The  bow  of  the  clamp  holds  the  rubber  out  of  the  way 
and  gives  space  and  a  better  view  of  the  field  of  operation.  In 
excavating  and  filling  cavities  in  the  molars,  this  is  still  more 
necessary.  Wlienever  practicable,  the  clamp  should  be  placed 
upon  the  first  molar  for  operations  on  the  bicuspids,  and  on  the 
second  molar  for  operations  on  the  first  molar.  Generally,  it  is 
thought  that  in  operations  on  the  second  molar  not  involving  the 
distal  surface,  a  clamp  with  a  bow  standing  well  to  the  distal 
should  be  placed  on  the  same  tooth  in  order  to  avoid  the  difficulty 
of  placing  the  dam  on  the  third  molar.  But  if  one  has  learned  to 
handle  the  special  clamp  and  the  rubber  with  the  fifth  grasp,  it 
is  about  as  easy  to  place  it  on  this  as  any  other  tooth.  In  distal 
cavities  in  the  second  molar  it  is  essential.    Rubber  dam  clamps 
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on  the  bicuspids  are  not  permissible  at  all  except  in  cases  where 
the  molar  teeth  are  missing ;  and  even  then,  they  are  of  doubtful 
usefulness.  Any  of  those  found  in  the  market  are  so  unsteady 
as  to  cause  the  patient  much  annoyance  and  often  considerable 
pain.  If  our  dealers  would  give  us  a  bicuspid  clamp  with  a 
forked  foot  on  the  buccal  and  a  stiff  enough  bow  to  hold  it  firmly 
when  placed,  it  would  occasionally  be  very  useful. 

In  buccal  and  labial  cavities,  that  approach  near  to,  or  pass 
beyond,  the  gingival  line,  the  special  clamp,  Figure  90,  should  be 
used  on  the  molars,  and  the  Hatch  clamp.  Figures  95,  96,  on  the 
bicuspids  and  front  teeth.  Except  in  the  most  difficult  cases,  the 
special  clamp  will  answer  the  purpose  if  the  rubber,  after  being 
placed  on  the  tooth,  is  drawn  well  away  from  the  buccal  side  and 
the  clamp  applied,  or  if  the  clamp  is  put  on  first  and  the  rubber 
passed  over  it.  This  latter  plan  is  especially  serviceable  when 
the  decay  is  such  as  to  require  especial  accuracy  in  the  adjust- 
ment of  the  clamp.  "When  the  Hatch  clamp  is  applied  to  the 
front  teeth  with  labial  cavities,  the  rubber  must  be  drawn  well 
away  from  the  labial  surface  and  the  points  placed  in  position 
and  the  set-screw  made  tight,  as  in  Figures  97,  98,  99.  Then  the 
rubber  may  be  allowed  to  draw  tightly  around  it,  and  is  fairly 
certain  to  exclude  moisture  perfectly.  For  this  purpose,  the 
hole  in  the  rubber  should  be  cut  a  little  larger  than  usual,  and  a 
little  to  the  labial,  or  buccal,  of  the  line  of  holes  used  for  the 
adjoining  teeth.    See  Figure  63. 

When  the  Hatch  clamp  is  to  be  used  on  any  of  the  incisors  or 
cuspids,  in  order  to  expose  the  gingival  margin  of  a  labial  cavity 
that  is  close  to  the  gingival  line,  no  ligature  should  be  tied  on  the 
tooth.  No  effort  should  ever  be  made  to  expose  the  gingival 
margin  of  such  cavities  by  use  of  the  ligature,  for  the  reason  that 
the  cavity  margin  on  the  labial  surface  of  the  tooth  is  so  gener- 
ally further  rootwise  than  the  attachment  of  the  gum  tissue 
on  the  proximal  surfaces  of  these  teeth.  This  is  made  so  by  the 
curve  of  the  gingival  line  as  it  passes  around  the  incisors  and 
cuspids,  as  has  been  explained.  Therefore,  such  use  of  the  liga- 
ture causes  unnecessary  pain  and  is  apt  to  cause  permanent 
injury  by  tearing  the  gum  tissue  away  from  the  tooth  on  its 
proximal  sides. 

In  placing  the  Hatch  clamp,  the  left  side  behind  position, 
as  shown  in  Figures  97,  98,  is  best  on  the  lower  teeth  of  the  right 
side.  For  other  positions,  the  right  side  behind  is  best.  In  any 
case,  the  clamp  is  to  be  adjusted  and  tried  to  see  that  it  is  open 
just  sufficiently  to  be  slipped  in  place  and  no  more,  so  that  a  turn 


Fig.  95. 


Fio.   95.     The  Hatch   clamp,   front  view.  * 

Fio.   96.     The  Hatch  clamp,   partially  diagonal  side  view. 

Fio.  97.  Placinjj  the  Hatch  chimp  on  a  lower  cuspid.  Position  for  this  tooth  is  left  side 
behind.  The  rubber  is  pulled  to  the  gingnval  by  a  grasp  between  the  Ihutub  and  second  finger.  The 
forefinger  is  left  free  to  come  forward  and  assist  in  holding  the  foot  of  the  ehimp  while  the  set- 
screw  is  tightened  with  the  fingers  of  the  right  hand.  In  this  case,  the  holes  in  the  rubber  have  not 
been  cut  in  the  correct  position,  for  it  i.s  seen  that  the  upper  lip  will  not  be  covered.  Compare  with 
Figure  99,  which  is  correct. 
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Fig.   08.      Placing  the   Hatch  claiii|i.     The  piasp  of  the   riibbir  with  the  left  hand   in   stretching 

it  to  the  gingival  is  not  good  in  that  the  forefinger  is  used  instead  of  being  left  free  on  the  occlusal 

side  of  the  rubber  to  assist  in  holding  the  foot  of  the  clamp  while  the  sct-scrcw  is  tightened. 
Compare  with   Figure  97. 

Fio.    99.      The   Hatch   clamp  adjusted   with   correct  adjvistmont    of   the   rubber   to   the  upper   lip. 

A  very  dark  treatment  of  decay  witli  silver  nitrate  appears  in  the  gingival  portion  of  the  cuspid 
tooth. 
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of  the  thumb-screw  will  fasten  it.  Then  the  rubber  dam  is  to  be 
prepared  and  placed.  Choose  a  position  in  which  the  right  hand 
will  manipulate  the  clamp  easily  while  the  left  holds  away  the 
rubber.  There  should  always  be  one  finger  in  place  to  steady  the 
clamp  and  prevent  it  from  turning  when  tightening  the  screw. 
If,  in  stretching  away  the  rubber  dam,  the  rubber  is  caught  with 
the  thumb  and  second  finger  of  the  left  hand,  as  in  Figure  97, 
leaving  the  first  finger  free,  it  will  come  forward  at  the  instant 
needed,  or  it  may  be  done  by  the  second  or  third  finger  of  the 
right  hand  which  is  ready  also  to  come  forward  against  the  bow. 
Pull  the  rubber  dam  well  out  of  the  way  so  that  the  place  to  set 
the  points  of  the  clamp  is  in  full  view  and  give  the  screw  a  turn 
to  fasten  it.  Then  let  the  rubber  draw  against  the  points  of  the 
clamp.  Settle  the  rubber  carefully  against  the  attachment  of 
the  gums  to  the  tooth  with  a  pellet  of  cotton  in  the  foil  pliers. 
Or  the  flat  burnisher  may  be  passed  under  the  outer  margin  of 
the  piece  of  rubber  dam,  and  its  point  brought  into  position 
between  the  gum  and  the  gingival  side  of  the  rubber.  The  gum 
may  then  be  pressed  back  with  one  side  of  the  instrmnent  point 
while  the  other  side  is  so  inclined  as  to  allow  the  margin  of  the 
hole  to  draw  down  next  to  the  tooth.  This  will  give  a  perfect 
view  of  the  cavity,  keep  it  perfectly  dry  and  give  command  of 
the  conditions  for  any  operation  needed.  Generally  this  clamp 
may  be  used  as  far  back  as  the  second  bicuspid,  and  occasionally 
on  a  first  molar. 

The  pairs  of  root  clamps.  Figures  91-94,  do  important  serv- 
ice in  any  case  in  which  treatments  should  be  placed  in  the  canal 
of  a  root  that  has  been  prepared  for  an  artificial  crown  or  bridge 
abutment.  These,  if  carefully  placed,  will  hold  securely  on  any 
root  upon  which  a  band  can  be  placed.  The  rubber  dam  may  be 
thrown  over  such  a  clamp  and  the  treatment  made  as  cleanly 
and  securely  as  in  any  other  case.  They  are  a  very  essential 
clamp,  and  so  far  the  only  clamps  that  will  do  this  work  well. 

With  the  most  skillful  operators,  some  impossible  cases 
occur  with  any  and  all  of  these  instruments.  Then  resort  must 
be  had  to  holding  the  dam  in  position  with  an  instrument  in  the 
left  hand  while  performing  the  operation  with  the  right  hand. 
This  is  difficult,  but  practicable,  after  it  has  been  practiced  suffi- 
ciently. The  best  instrument  for  this  purpose  is  a  straight  shaft 
with  a  broad  flat  point  cut  in  the  form  of  a  fork  or  a  V-shaped 
notch. 

Often  in  proximal  cavities,  where  the  gingival  wall  is  very 
difficult  to  reach,  the  rubber  may  be  forced  into  position  and  held 
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with  a  matrix,  or  the  matrix  may  be  placed  first  and  securely  tied 
and  the  rubber  applied  over  it.  Sometimes  a  similar  device  will 
accomplish  the  same  purpose  upon  buccal  surfaces.  A  plan  I 
have  often  used  in  buccal  cavities  extending  much  beyond  the 
gingival  line,  is  to  fill  the  cavity  with  an  overplus  of  gutta-percha 
(after  suitable  preparation)  and  let  it  stand  several  days  to  push 
away  the  gums  a  little  from  the  cavity  margin.  Then  trim  the 
gutta-percha  to  form  with  the  gold  finishing  knives.  Figures 
380,  381,  382.  Shape  a  piece  of  stiff  German  silver  plate  so  that 
it  will  lay  snugly  on  the  filling  and  overlap  the  margins  of  the 
cavity.  Warm  this  and  stick  it  to  the  filling  and  adjust  it  to 
position.  When  cold,  set  the  special  clamp  on  this  matrix  and 
throw  the  rubber  dam  over  it.  This  matrix  should  be  only  broad 
enough  to  easily  accommodate  the  clamp.  The  gutta-percha  can 
then  he  removed  and  one  has  command  of  the  cavity. 

Removal  of  ligatures  and  rubber  dam.  When  the  operation 
is  completed,  great  care  should  be  had  to  remove  all  ligatures 
before  removing  the  rubber,  for  if  the  rubber  is  pulled  away  with 
a  ligature  on,  a  ring  of  rubber  will  sometimes  be  torn  away  and 
remain  around  the  neck  of  the  tooth  unobserved  and  do  great 
damage  before  the  cause  is  discovered.  Cut  the  ligature  and  pull 
it  away  first.  In  removing  the  rubber  dam,  always  stretch  it  well 
to  the  labial  or  buccal  and  cut  each  septum  going  between  tlie 
teeth  with  a  small  pair  of  blunt-end  scissors.  After  the  rubber 
is  removed,  examine  it  carefully  to  see  if  any  part  has  been  torn 
away  and  possibly  left  between  the  teeth  or  about  their  necks. 
The  best  way  to  do  this,  is  to  hold  it  up  to  the  light  to  see  that  it 
is  all  there.  This  will  avoid  the  danger  of  leaving  bits  of  rubber 
dam  hanging  between  the  teeth.  Finally,  when  the  rubber  has 
been  removed,  the  gums  should  be  well  kneaded  with  the  fingers, 
while  being  flooded  with  warm  water  from  the  syringe.  The 
gums  have  been  compressed  and  the  circulation  interfered  with, 
and  this  will  clean  the  parts  and  start  the  blood  into  full  activity 
and  prevent  the  severe  soreness  that  wiU  sometimes  follow  if 
this  is  neglected. 
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The  Histological  Structure  of  the  Teeth  in 
Relation  to  Cavity  Preparation. 

THE   ENAMEL. 

ILLUSTRATIONS:    FIGURES  100-110. 

THE  structure  of  the  enamel  is  of  such  importance  in  its  rela- 
tion to  the  preparation  of  cavities  for  filling  that  it  requires 
special  study.  It  is  difficult  to  so  prepare  specimens  of  the 
enamel  that  they  show  its  structure  well,  and  when  the  specimens 
are  well  prepared  it  requires  a  large  amount  of  study  to  gain 
that  intimate  knowledge  of  it  that  is  necessary  to  the  most  intelli- 
gent practice  in  filling  operations.  On  the  ordinary  book  page, 
we  can  not  place  photomicrographs  that  are  sufficiently  amplified 
to  show  the  enamel  rods  well  and  at  the  same  time  show  a  suffi- 
cient amount  of  the  tooth  form  to  give  their  relations.  There- 
fore, the  only  way  to  study  these  etfectively  is  under  the  micro- 
scope itself,  but  after  the  microscopic  study,  much  more  can  be 
done  by  diagrammatic  illustrations. 

The  enamel,  when  examined  macroscopically,  appears  as  a 
very  hard,  vitreous  body,  white,  or  a  bluish  white,  very  dense  and 
brittle,  in  which  no  traces  of  structure  can  be  determined.  It 
cuts  with  much  difficulty  and  is  inclined  to  chip  and  crumble,  but 
shows  decisive  cleavage  lines.  If,  however,  it  is  examined  with  a 
good  hand  magnifying  glass,  certain  striations  can  be  observed 
that  give  a  suggestion  of  histological  structure. 

Although  the  enamel  seems  to  be  opaque,  or  slightly  trans- 
lucent, by  ordinary  examination,  it  is  found  to  be  almost  as  trans- 
parent as  glass  when  ground  into  thin,  finely  polished  sections. 
When  so  prepared,  very  little  of  the  structure  can  be  seen  with 
the  microscope  without  some  preparation  that  will  cause  its  his- 
tological elements  to  appear.  It  is  largely  for  this  reason  that 
so  little  is  seen  of  the  structure  of  enamel  in  the  sections  ordi- 
narily prepared  for  microscopic  observation. 
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Histological  Chakactees  of  the  Enamel  in  Relation  to  the 
Pkepaeation  of  Cavities. 

Enamel  is  composed  of  rods  or  fibers  cemented  together  by 
an  intervening  cement  substance.  These  rods  and  cement  sub- 
stance have  very  nearly  the  same  density  or  quality  of  refracting 
light,  so  that  when  examined  in  the  perfect  state,  the  enamel 
seems  to  be  almost  homogeneous,  or  without  special  structure. 
In  the  most  perfect  specimens  of  enamel,  only  a  striation  sug- 
gesting structure  can  be  seen.  It  has  been  learned,  however,  that 
the  cement  substance  between  the  rods,  by  which  they  are  united, 
dissolves  more  readily  in  acids  than  the  rods  themselves.  We 
may  avail  ourselves  of  this  fact,  and  partially  isolate  the  rods  by 
solution  of  the  cement  substance  with  very  dilute  hydrochloric 
or  lactic  acid,  and  in  that  way  obtain  good  views  of  them.  We 
can  not,  however,  carry  this  solution  very  far,  for  the  reason 
that  the  rods  will  also  be  dissolved  and  the  whole  tissue  disap- 
pear. Still,  by  working  carefully  with  very  dilute  acids,  the 
surface  may  be  so  etched  as  to  give  excellent  views  of  the  enamel 
rods. 

The  enamel  rods  seem  to  be  made  up  of  globules  or  little 
balls  pressed  together  in  rows  or  lines.  One  can  readily  copy 
this  formation  by  taking  small  balls  of  soft  clay  and  pressing  one 
upon  the  other,  forming  a  rod.  In  some  enamel,  these  globular 
forms  are  very  prominent  in  the  apparent  make-up  of  the  rod 
and  produce  the  cross  markings  on  the  rods  seen  in  microscopic 
examinations  in  many  of  the  illustrations.  In  some  other  speci- 
mens, these  globules  are  so  perfectly  fused  together  and  so 
smooth  as  to  be  almost  invisible.  This  latter  is  rather  the  excep- 
tion than  the  rule. 

The  enamel  rods  are  stronger  than  the  cement  substance  that 
unites  them  together,  so  that  in  any  attempt  to  break  up  or  cut 
the  enamel,  it  is  inclined  to  split  along  the  length  of  the  rods. 
Since  the  enamel  is  very  hard  and  difficult  to  cut,  a  knowledge  of 
the  direction  of  the  rods  becomes  of  first  importance  in  any 
attempt  to  form  cavities  in  teeth.  The  rods,  while  hard  to  cut, 
are,  when  they  are  parallel,  very  easy  to  split  apart.  Indeed, 
much  of  human  enamel  will  split  almost  as  easily  as  straight- 
grained  pine,  if  the  force  is  applied  in  just  the  right  direction  to 
the  margin  of  any  opening  that  has  been  previously  made.  Fig- 
ure 100.  This  is  because  the  cementing  substance  that  cements 
the  rods  together  is  much  weaker  than  the  rods  themselves.    In 
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Fig.    100.      Enamel  with  titraight  [tarallcl  rods, 
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other  specimens  of  enamel,  the  rods,  instead  of  lying  parallel 
with  each  other,  are  very  much  interwoven  and  twisted  together, 
as  shown  in  Figure  101 ;  so  much  so,  indeed,  as  to  prevent  them 
being  readily  split  apart.  This  enamel,  instead  of  splitting  like 
straight-grained  pine,  is  more  like  the  pine  knot,  -vrhich  is  very 
difficult  to  split  or  cut  as  compared  with  the  straight-grained 
wood.  Formerly  it  was  supposed  that  this  difference  in  the 
enamel  to  cutting  instruments  was  due  to  a  greater  amount  of 
calcium  salts  or  the  hardening  element.  We  have  learned  in 
recent  years,  however,  that  this  is  not  the  case.  The  one  contains 
no  greater  proportion  of  lime  salts  than  the  other  and  will  not 
resist  decay  any  better.  But  the  difference  is  due  wholly  to  the 
difference  in  the  relative  interlacing  of  the  enamel  rods. 

This  interlacing  or  twisted  form  of  enamel  is  usually  con- 
fined to  the  inner  half  or  two-thirds  of  its  thickness.  While  in 
the  outer  portion  of  the  enamel,  the  rods  are  parallel  and  will 
split  apart  readily,  the  rods  of  the  inner  portion  are  interwoven 
or  twisted  in  such  a  way  as  to  prevent  splitting,  as  shown  in 
Figures  101,  102.  Therefore,  when  a  chisel  or  enamel  hatchet 
is  applied  for  the  purpose  of  splitting  it  off,  it  will,  if  supported 
by  sound  dentin,  split  but  part  way  and  the  remaining  part  of 
the  thickness  can  be  removed  with  great  difficulty.  It  is  then 
almost  a  necessity  that  we  undermine  this  by  cutting  away  the 
dentin  from  beneath  it,  after  which  we  may  break  it  down  quite 
readily. 

The  enamel  rods  are  almost  always  parallel  with  each  other 
in  the  outer  part  or  near  the  surface  of  the  enamel.  This  fact 
should  be  observed  carefully,  for  it  is  of  the  utmost  importance 
in  the  preparation  of  the  cavo-surface  angles  of  cavities.  All 
that  we  have  said  of  the  splitting  apart  of  the  enamel  rods, 
applies  with  all  of  its  force  to  this  outer  portion  of  the  enamel, 
no  matter  how  much  the  rods  may  be  twisted  in  the  deeper  por- 
tions, and  for  this  reason  cavities  should  be  so  prepared  that  no 
portion  of  the  cavo-surface  angle  will  present  short  ends  or  rods 
unsupported ;  that  is,  if  the  enamel  wall  should  be  parallel  with 
the  length  of  the  rods,  a  bevel  of  the  cavo-surface  angle  should 
cut  off  the  ends,  as  shown  at  a  in  Figure  103,  so  that  there  may 
be  no  loose  ends  of  rods  upon  the  surface  to  fall  away  while  pack- 
ing gold  or  after  finishing  the  filling.  This  may  readily  be  accom- 
plished if  we  know  the  direction  of  the  enamel  rods.  An  enamel 
wall  sloped  as  shown  at  b.  Figure  103,  makes  the  strongest  wall 
possible,  because  there  are  no  free  ends  of  enamel  rods  in  any 
part  of  its  surface.    In  this  case,  the  slope  or  inclination  of  the 
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enamel  wall  relates  especially  to  its  deviation  from  the  direction 
of  the  enamel  rods. 

The  direction  of  the  rods  may  be  known,  first,  by  obtaining 
a  good  general  knowledge  of  their  course  by  the  study  of  pre- 
pared sections  of  enamel ;  second,  by  observing  the  direction  of 
cleavage  during  the  preparation  of  cavities.  By  the  term  ' '  cleav- 
age" we  express  the  tendency  of  a  substance  to  split  or  separate 
in  given  directions.  The  direction  of  cleavage  is  the  direction 
in  which  it  splits  most  readily,  which,  again,  is  along  the  length 
of  the  enamel  rods.  Therefore,  for  our  purpose,  the  terms 
"cleavage"  and  "splitting"  are  practically  synonymous. 

STATEMENTS  OF  THE  DIRECTIONS  OF  THE  ENAMEL  KODS  IN  DIFFERENT 
PARTS  OF  THE  CROWNS  OF  THE  TEETH. 

It  may  be  stated,  as  a  general  rule,  that  the  direction  of  the 
enamel  rods  is  from  the  center  of  the  crown  of  the  tooth  toward 
the  surface,  or  better,  they  are  most  commonly  at  right  angles 
to  the  surface.  Everywhere  on  the  crown  of  the  tooth  the  ends 
of  the  enamel  rods  present  to  the  surface.  Over  the  greater  por- 
tion of  the  crown,  the  direction  of  the  enamel  rods  is  perpen- 
dicular to  the  surface,  but  in  every  tooth  there  are  certain  por- 
tions in  which  the  enamel  rods  approach  the  surface  at  a  more  or 
less  considerable  inclination. 

(1.)  In  a  central  perpendicular  section  labio-lingually 
through  an  incisor  tooth,  the  enamel  rods  will  be  cut  parallel 
with  their  length  in  all  of  its  parts,  but  they  will  not  all  be  at 
right  angles  to  the  surface  of  the  tooth.  The  deviations  in  this 
respect  are  shown  in  diagram.  Figure  104. 

(2.)  In  a  central  perpendicular  section  bucco-lingually 
through  a  bicuspid  tooth,  the  enamel  rods  will  be  cut  parallel 
with  their  length  in  all  of  its  parts,  but  the  enamel  rods  will  not 
all  stand  at  right  angles  to  the  surface  of  the  tooth.  The  devia- 
tions in  this  respect  are  shown  in  diagram  in  Figure  105. 

(3.)  In  a  central  section  mesio-distally  through  a  lower 
molar  tooth,  the  enamel  rods  will  be  cut  parallel  with  their  length 
on  the  mesial  and  distal  surfaces  and  over  the  marginal  ridges 
onto  the  occlusal  surface,  but  will  be  cut  irregularly  diagonally 
across  in  parts  of  the  occlusal  surface,  depending  upon  the  rela- 
tion of  the  section  to  the  developmental  grooves  and  pits.  This 
is  illustrated  in  diagram.  Figure  106. 

(4.)  In  a  perpendicular  section  from  a  point  in  the  occlusal 
surface  of  a  molar  tooth  in  a  line  passing  directly  over  the  point 
of  any  cusp  and  along  the  axial  line  angle  to  the  gingival  line,  the 
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enamel  rods  will  be  cut  parallel  with  their  length  in  all  of  its 
parts.  But  the  rods  will  not  all  stand  at  right  angles  with  the 
surface  of  the  tooth.  The  deviations  in  this  respect  are  shown  in 
diagram,  Figure  107. 

(5.)  In  a  section  perpendicular  to  the  surface  of  a  tooth 
cut  across  any  deeply  grooved  developmental  groove  or  pit,  the 
enamel  rods  will  be  inclined  toward  the  groove  or  pit  from  both 
sides.  The  deeper  the  opening  of  the  groove  or  pit,  the  greater 
will  be  the  inclination  of  the  rods  toward  it  and  the  larger  the 
area  of  the  enamel  affected.    Figure  108. 

With  the  necessities  for  the  formation  of  good  enamel  walls 
in  view,  a  carefiil  study  of  these  diagrams  in  their  relations  to 
the  surfaces  of  the  teeth,  the  variations  of  the  inclination  of  the 
enamel  rods  from  a  right  angle  to  the  surface  in  approaching  and 
in  passing  over  the  cusps  and  the  marginal  ridges,  the  disturb- 
ance in  their  direction  by  deep  grooves,  fissures  or  pits,  and 
their  disposition  over  ridges  and  angles  of  the  teeth,  one  should 
quickly  obtain  such  an  insight  into  the  general  principles  con- 
trolling these  deviations  that  he  will  be  able  to  forecast  them 
with  reasonable  accuracy  upon  the  examination  of  any  portion 
of  the  surface  of  a  tooth.  This  careful  study,  with  the  end  in 
view  of  so  preparing  the  enamel  walls  of  cavities  that  they  shall 
be  parallel  with  the  direction  of  the  enamel  rods,  and  especially 
that  there  shall  be  no  short  ends  of  rods  on  their  cavo-surface 
angles,  is  a  necessity  to  close  and  careful  work  in  filling  teeth. 

One  of  the  first  things  to  be  noticed  is  that,  when  sections 
are  cut  parallel  with  the  long  axis  and  perpendicular  to  the  axial 
surfaces  of  the  teeth,  the  enamel  rods  are  cut  parallel  with 
their  length  in  every  position  from  the  gingival  line  to,  and 
over,  the  marginal  ridges  and  cusps  of  the  occlusal  surface  of 
the  bicuspids  and  molars,  and  the  cutting  edges  of  the  incisors. 
Therefore,  in  the  direction  of  these  sections,  the  enamel  rods 
are  at  right  angles  to  the  surface  of  the  tooth  at  all  points. 
The  normal  and  regular  deviations  from  the  right  angle  to 
the  surface  are  all  in  the  direction  of  the  length  of  the  tooth 
so  far  as  the  axial  surfaces  are  concerned.  These  are  confined 
to  the  approach  to  the  gingival  line  at  the  one  extreme  and  the 
approach  to  the  marginal  ridges,  cusps  and  cutting  edges  at  the 
other.  With  this  view  of  the  case,  the  whole  matter  becomes  very 
simple  and  the  whole  of  these  variations  are  shown  in  the  five 
diagrams.  While  this  is  true  as  the  statement  of  a  general  fact 
of  normalcy  that  may  be  taken  as  a  working  basis  of  action  in 
the  preparation  of  cavities,  it  must  not  be  forgotten  that  there 
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are  frequent  variations  from  the  normal  direction  of  these  rods 
which  must  be  found  by  noting  the  direction  of  cleavage,  or  feel- 
ing for  it,  as  hereafter  described. 

If  the  attempt  be  made  to  prepare  a  cavity  upon  an  axial 
surface  of  one  of  these  teeth  for  filling,  and  this  cavity  approaches 
a  cusp  or  a  marginal  ridge,  the  enamel  wall  must  be  inclined  out- 
ward (or  toward  the  occlusal)  very  greatly,  or  else  short  ends 
of  enamel  rods  will  be  left  at  the  surface.  AJnd  if  inclined  enough 
to  prevent  this,  the  filling  material  will  be  so  thin  at  its  margin 
that  it  will  not  have  sufBcient  strength.  These  facts  forbid  us 
laying  enamel  margins  near  the  occlusal  margins  of  the  axial 
surfaces  of  the  teeth.    Figures  104,  105,  106. 

On  the  occlusal  surfaces  of  the  bicuspids  and  molars,  the 
matter  would  seem  more  complicated  because  of  the  greater 
variations  of  the  disturbing  causes  affecting  the  directions  of 
rods.  In  the  larger  sense  this  is  true,  but,  from  the  standpoint 
of  the  preparation  of  ca\ities,  it  is,  in  fact,  simpler.  If  we  exam- 
ine carefully  the  diagrams  in  Figures  105,  106,  we  will  discover 
that  the  direction  of  the  enamel  rods  in  the  occlusal  surfaces  is 
such  that  perpendicular  and  parallel  cavity  walls  about  cavities 
occurring  in  pits,  will,  except  in  very  large  cavities,  be  particu- 
larly strong  enamel  walls,  because  the  inclinations  of  the  enamel 
rods  are  all  toward  the  center  of  the  area  in  which  fillings  are 
made.  In  this,  variations  from  this  normal  are  rarely  so  wide 
as  to  turn  the  inclination  in  the  opposite  direction.  It  is  only 
in  the  approach  to  the  marginal  ridges  and  apices  of  the  cusps 
around  the  occlusal  surfaces  that  especial  care  must  be  taken 
regarding  the  directions  of  the  rods.  In  very  large  occlusal 
fillings  this  is  always  to  be  reckoned  with,  and  the  enamel  walls 
sloped  outward  to  agree  with  the  outward  inclination  of  the  rods 
as  shown  in  the  diagrams.  This  inclination  is  found  by  examina- 
tion of  the  cleavage,  as  will  be  described  later. 

In  the  incisors  and  cuspids,  the  general  directions  of  the 
enamel  rods  are  as  shown  in  the  diagrams.  On  the  distal  sur- 
faces, where  the  distal  angle  is  much  rounded,  the  deviation  of 
the  enamel  rods  from  the  right  angle  to  the  surface  begins  far- 
ther from  the  incisal  angle  than  upon  the  mesial  surface  and  is 
often  much  more  considerable  before  reaching  close  to  the  angle. 
The  enamel  wall  at  this  point  requires  special  care.  The  great- 
est difference  occurs  in  the  distal  surface  of  the  upper  lateral 
incisor,  which  has  the  most  rounded  incisal  angle.  On  the  mesial 
surface,  where  the  angle  is  acute,  the  change  of  direction  occurs 
very  suddenly  at  the  incisal  angle,  and  the  considerable  inclina- 
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Figs  104-108  A  series  of  ilingrams  representing  the  normal  directions  of  the  enamel  rods 
over  different  portions  of  the  crowns  of  tlie  teeth,  and  the  recessional  lines  of  the  horns  of  the 
pulp.     These  latter  are  shown  by  tlic  dotted  lines  re.iching  from  the  cusps  to  the  lioms  of  the  pulp. 

FlQ  104  An  axiolabiolinKual  section  of  an  incisor  in  which  the  directions  of  the  enamel 
rods  in  'the  different  parts  of  tlie  plane  of  the  section  are  shown  by  Imes  from  the  surface  of  the 
enamel  to  the  dento-enamel  junction. 

Fig  lOf).  A  bicuspid  tooth  split  buccolingually  showing  the  directions  of  the  enamel  rods  in 
the  diiTeront  parts  of  the  plane  of  the  cut.  The  recessional  lines  of  the  horns  of  the  pulp  are 
shown  by  the  dotted  lines. 
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Fig.  107. 


Iho    more    usual    di 


the   enamel"Ls^ro"p?t,"rffiLfrc?  «-"/' if """? ■  "f  i'""^^  S"'""'   '■'-■•"«<■"   "f   "-   <l-ec(.on   „f 


THE   HISTOLOGICAL   STBUCTURE   OF   THE   TEETH.  99 

tion  that  would  seriously  interfere  with  the  formation  of  the 
cavity  wall  is  most  generally  so  close  to  the  angle  as  to  be  out 
of  the  way.  Yet,  it  should  always  have  careful  attention.  Cavi- 
ties in  the  mesial  surfaces  of  the  upper  incisors  can  therefore 
approach  the  incisal  angle  more  closely  with  safety  and  afford 
opportunity  for  a  good  margin  for  a  filling  —  without  too  thin 
an  edge  —  than  can  cavities  in  the  distal  surfaces  of  these  teeth. 

In  following  the  inclination  of  the  enamel  rods  around  the 
incisors  and  cuspids  in  the  circumferential  direction,  we  find 
them  generally  standing  perpendicular  to  the  surface  at  the  junc- 
tion of  the  middle  and  gingival  third  of  the  length  of  the  crown. 
A  notable  exception  to  this,  is  the  approach  to  and  over  the 
mesio-  and  disto-lingual  marginal  ridges.  Here  the  enamel  rods 
incline  somewhat  toward  the  marginal  ridges,  but,  in  passing 
over  these  ridges,  their  direction  or  inclination  changes  very 
suddenly  and  often  very  irregularly.  For  this  reason  this 
becomes  rather  a  dangerous  point  in  the  preparation  of  proximal 
cavities  in  the  incisors.  When  the  marginal  lines  of  these  proxi- 
mal cavities  reach  to  the  lingual  marginal  ridge,  it  is  rarely  safe 
to  leave  any  of  the  ridge  remaining,  because  of  the  very  uncer- 
tain direction  of  the  enamel  rods.  Especially  is  this  true  of 
lateral  incisors  in  which  the  curve  of  the  ridge  is  often  very 
abrupt.  While  this  ridge  is  very  strong  in  the  perfect  tooth,  it 
becomes  very  frail  when  its  support  on  either  side  has  been 
destroyed,  and  the  only  safe  course  seems  to  be  to  cut  it  away 
sufiBciently  to  be  certain  of  the  direction  of  the  enamel  rods  upon 
the  margin  formed.  The  rounding  of  the  labio-mesial  or  labio- 
distal  angles  is  not  so  abrupt,  and  the  enamel  rods  usually  hold 
closely  to  a  direction  perpendicular  to  the  surface,  so  that  good 
margins  can  be  made  at  any  point  by  observing  carefully  the 
form  of  the  tooth  and  the  enamel  cleavage. 

In  following  the  varying  inclination  of  the  enamel  rods  as 
the  gingival  line  is  approached  on  buccal  and  labial  surfaces  on 
many  teeth,  considerable  deviations  from  the  normal  will  be 
noted.  The  photomicrograph.  Figure  109,  is  an  example  from 
the  gingival  third  of  the  labial  surface  of  an  incisor  in  which  the 
course  of  the  rods  is  very  irregular,  showing  many  twists  and 
turns.  The  checks  in  it  show  the  easier  cleavage  lines  that  would 
be  found  in  chipping  with  a  chisel.  The  ragged  character  of  the 
breaks  would  be  noted  by  an  experienced  operator  as  indicating 
the  irregular  course  of  the  rods.  Similar  irregularities  will  be 
found  frequently  in  any  parts  of  the  enamel.  These  are  shown 
by  the  checks  in  the  buccal  surface  of  the  bicuspid  cut  in  cross 
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section,  Figure  197,  and  a  much  greater  irregularity  may  be 
noted  in  Figure  97,  Volume  I,  in  a  photomicrograph  showing  a 
segment  of  a  cross  section  of  carious  enamel.  Such  examples 
show  that  the  normal  directions  shown  by  the  diagrams  can  not 
be  too  implicitly  depended  upon  in  preparing  cavity  walls.  These 
must  be  verified  by  the  chisel  and  corrected. 

HOW  TO  STUDY  THE  DIRECTIONS  AND  INCLINATIONS  OF  THE 
ENAMEL  RODS. 

The  first  studies  of  the  enamel  rods  should,  of  course,  be 
made  by  grinding  sections,  etching  them  before  mounting,  so 
that  the  rods  may  be  seen  well,  and  studying  these  with  the  aid 
of  the  microscope.  But  when  a  fairly  good  idea  of  the  structure 
has  been  obtained  in  this  way,  one  should  continue  the  study  by 
using  the  chisel  in  splitting  off  the  enamel,  which  is  the  easiest 
way  of  removing  frail  margins,  and  noting  carefully  the  cleavage 
of  the  enamel  while  operating  at  the  chair.  In  preparing  cavi- 
ties, the  direction  of  the  cleavage  should  be  carefully  noted,  and, 
knowing  that  this  cleavage  follows  the  length  of  the  enamel  rods, 
one  may  be  continuously  studying  their  direction  in  different 
positions  upon  any  and  all  of  the  teeth.  This  study,  when  pur- 
sued for  some  time,  enables  an  operator  to  so  place  his  instru- 
ments (hand  instruments  only  should  be  used)  as  to  split  off  the 
enamel  easily  in  opening  cavities,  which  is  of  immense  advan- 
tage, as  he  will  do  it  easier  and  quicker  than  by  any  other  method. 
Irregularities  in  the  course  of  the  rods,  which  occur  frequently, 
will  be  detected  and  the  enamel  wall  may  be  inclined  more  or 
less  to  avoid  leaving  short  ends  of  rods  at  any  point.  This 
knowledge  can  be  obtained  only  by  the  use  of  hand-cutting  instru- 
ments. If  there  was  no  other  reason  for  using  them  instead  of 
burs  this  would  be  sufficient.  The  operations  will  also  be  greatly 
improved  because  of  more  perfect  preparation  of  the  enamel 
walls  and  cavo-surface  angles.  One  soon  learns  to  feel  for  the 
direction  of  the  enamel  rods  with  the  cutting  instruments  and 
to  take  advantage  of  the  irregularities  of  the  cleavage  in  cutting 
the  enamel,  and  then  readily  feels  this  in  the  formation  of  the 
enamel  wall  and  its  cavo-surface  angle  and  knows  when  the 
enamel  margin  is  firm  and  strong.  One  who  will  carry  on  the 
study  at  the  chair  will  become  a  rapid  and  strong  operator. 

The  shaving  or  planing  of  the  enamel  in  finishing  the 
enamel  wall  should  be  looked  to  with  great  care.  Those  points 
at  which  the  enamel  rods  are  more  or  less  broken  apart  will  gen- 
erally appear  a  little  whitish,  and,  in  pushing  a  sharp  edge 
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lightly  along  them,  the  loosened  rods  are  easily  dislodged  in  what 
appears  as  a  fine  powder.  This  whitened  appearance  may  be 
due  to  caries  of  the  enamel.  In  this  case,  all  of  the  whitened  part 
must  be  cut  away.  If  the  enamel  is  sound,  by  continuing  the 
shaving  motion  it  will  become  clear  and  have  a  firm,  vitreous 
appearance.  This  condition  of  the  enamel  wall  should  always 
be  obtained  in  finishing  the  preparation  of  the  cavity. 

Rarely  there  are  white  spots  in  the  enamel  because  of  imper- 
fect development  (See  Figures  46,  47,  Volume  I)  that  may  be 
included  in  the  area  of  the  cavity  or  appear  on  the  line  upon 
which  the  enamel  margin  should  be  found.  In  the  latter  case  it 
will  become  a  question  whether  to  cut  them  out  or  leave  them. 
When  these  are  covered  in  with  a  good  glazed  surface,  it  is  per- 
fectly safe  to  leave  them,  provided  a  good  filling  can  be  made 
without  breaking  the  margin.  Generally  this  may  be  done; 
though  in  some  cases  they  should  be  cut  away.  These  white 
spots  must  be  distinguished  sharply  from  caries  of  enamel  which 
also  may  show  as  white  spots.  Both  cut  more  easily  than  normal 
enamel.  Generally  the  white  spots  due  to  faulty  development 
have  a  glazed  surface;  carious  spots  do  not.  Often  caries  of 
the  enamel  occurs  as  a  considerable  area  of  whitening  on  several 
teeth,  particularly  on  buccal  surfaces  in  which  the  enamel  rods 
have  been  separated  to  a  considerable  depth,  as  shown  in  Figure 
110.  This  is  often  spoken  of  as  chalky  enamel.  The  condition 
has  been  produced  by  caries. 

In  the  study  of  the  enamel  in  sections,  it  has  been  seen  that 
the  lines  of  the  grooves  are  weak  lines  on  account  of  the  imper- 
fect fusion  of  the  enamel  plates  in  coming  together  during  devel- 
opment. This  is  true  even  in  those  grooves  that  are  most 
perfectly  closed.  But  in  very  many  cases  they  are  imperfectly 
closed,  so  that  along  these  lines  the  enamel  has  no  strength. 
Also  when  cutting  near  to  a  groove,  the  enamel  rods  incline 
toward  the  groove,  increasing  the  danger  of  leaving  short  ends 
of  rods  at  the  cavo-surf  ace  angle. 

Rule  :  When  in  the  preparation  of  a  cavity,  the  line  of  the 
cavity  margin  must  approach  near  a  groove,  cut  past  the  groove. 

This  rule  should  be  regarded  as  applying  in  all  positions 
upon  the  teeth  if  the  cavity  margin  is  parallel,  or  very  nearly 
parallel,  with  the  groove.  For  instance,  in  preparing  large  cavi- 
ties in  the  distal  surfaces  of  upper  molars,  the  lingual  portion 
of  the  disto-lingual  groove  is  often  approached.  In  such  cases, 
the  enamel  should  be  cut  away,  including  the  groove,  to  and  over 
the  ridge  onto  the  lingual  surface,  where  its  direction  is  more  to 
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the  mesial.  Then  break  away  from  it  rather  suddenly,  forming 
a  kind  of  step,  if  the  enamel  of  this  portion  of  the  lingual  surface 
is  strong  enough  to  remain.    See  Figures  225,  226. 

If  the  mesio-buccal  angle  of  a  molar  is  so  decayed  as  to 
make  the  removal  of  a  considerable  part  of  it  necessary,  cut  to 
the  buccal  groove,  for  if  this  is  not  done  the  intervening  portion 
of  the  enamel  is  very  likely  to  break  away.  The  same  rule 
applies  to  the  triangular  grooves  of  the  bicuspids  that  pass  over 
to  the  buccal  surfaces  to  the  mesial  and  distal  of  the  buccal  cusps. 
If,  in  any  case,  the  enamel  of  the  angles  of  these  teeth  is  so  under- 
mined by  decay  that  the  cavity  lines  should  approach  near  these 
grooves,  cut  past  the  grooves. 

In  any  case  in  which  the  angle  of  an  incisor  must  be  removed, 
cut  to  the  labial  groove,  whether  it  be  mesial  or  distal.  This  is 
for  the  reason  that  the  lines  of  the  grooves  are  weak  and  the 
enamel  is  likely  to  break  along  them. 

Recessional  Lines  of  the  Pulpal  Horns. 

These  are  the  lines  along  which  the  pulp  has  receded  during 
the  growth  of  the  dentin.  They  are  also  the  lines  in  which 
unusually  long  horns  are  found  and  often  exposed  when  these 
lines  are  cut.  The  accidental  exposure  of  the  pulp  usually  occurs 
from  the  cutting  of  the  recessional  lines  at  too  great  a  depth  in 
the  tooth,  or  too  close  to  the  body  of  the  pulp. 

In  the  early  growth  of  the  tooth,  the  full  size  of  the  occlusal 
surface  of  the  tooth  is  represented  when  the  first  joining  of  the 
enamel  plates  of  the  several  lobes  of  the  tooth  has  occurred.  At 
this  time  but  a  very  thin  layer  of  dentin  has  been  formed  on  the 
inner  surface  of  the  enamel  cap.  The  whole,  practically,  of  the 
dentin  of  the  crown  of  the  tooth  is  represented  in  pulp  tissue. 
The  dentin  grows  from  the  dento-enamel  junction  inward.  The 
pulp  recedes  and  becomes  smaller  as  the  dentin  is  formed.  This 
is  rapid,  comparatively,  during  the  childhood  period,  but  under 
normal  conditions  gradually  slows  down  until  the  person  is  forty 
years  old  or  past.  Under  abnormal  conditions  of  irritation  from 
very  slowly  progressive  caries,  erosion,  abrasion,  etc.,  this  is 
much  hurried;  and  may  go  on  to  the  complete  obliteration  of 
the  pulp  chamber.  In  this  normal  and  abnormal  recession  of  the 
pulp,  the  pulpal  horns  become  shorter  and  shorter.  It  is  the  track 
of  this  recession  of  the  horns  of  the  pulp  that  we  caU  the 
recessional  lines  of  the  pulpal  horns.  It  not  infrequently  hap- 
pens that  a  horn  of  a  pulp  will  persist  as  a  slender  thread  of 
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Fig.  109.  The  en;uiu.*l  of  the  gingival  portion  of  a  section  of  a  tooth  showing  tiie  general 
(Hrection  of  the  eiKiinel  rods.  In  some  portions  of  the  section,  however,  considerable  deviation  from 
the  usual  course  will  be  noticed. 
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Via.  110.  Carious  cnanipl.  K.  Sound  cnamol.  x.  Carious  enamel.  Notice  that  the  enamel 
rods  seem  smaller  in  the  carious  portion.  This  is  much  easier  cut  with  a  chisel  than  sound 
enamel. 
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pulp  tissue  reaching  far  toward  the  point  of  a  cusp  to  or  past 
middle  age,  even  when  the  pulp  chamber  has  become  quite  small. 

Careful  observation  shows  that  fully  ninety  per  cent  of  the 
accidental  exposures  of  the  pulp  in  the  preparation  of  cavities 
of  medium  and  moderately  deep  decays  occurring  in  either  occlu- 
sal pits  or  proximal  surfaces  in  molar  teeth,  are  exposures  of 
the  horns  of  the  pulp.  These  exposures  are  all  made  by  cutting 
across  the  recessional  lines  of  the  pulpal  horns.  These  lines  are, 
therefore,  especially  dangerous. 

The  recessional  lines  lead  from  the  axio-occlusal  margin  or 
crest  of  the  pulp  on  one  of  its  angles,  toward  the  point  of  each 
of  the  cusps  of  the  tooth.  This  line  is  usually  nearly  straight, 
but  a  little  bent  in  the  form  of  the  concavity  of  the  occlusal  sur- 
face of  the  tooth.  In  Figure  105,  the  recessional  lines  of  the 
pulpal  horns  are  indicated  by  dotted  lines.  The  anatomy  and 
histology  of  the  tooth  in  respect  to  these  lines  should  be  very 
closely  studied  for  the  advantage  it  will  give  in  locating  and 
avoiding  these  lines  in  the  excavation  of  cavities.  If  the  reader 
will  review  the  forms  of  occlusal  and  occluso-proximal  cavities 
in  molar  teeth  illustrated  in  this  book,  he  will  find  that  in  all  but 
a  single  one,  of  those  with  living  pulps,  the  recessional  line  of 
the  mesio-buccal  horn  of  the  pulp  has  been  avoided  in  their  prepa- 
ration. When  the  decay  is  such  that  this  can  not  be  done,  the 
pulp  is  in  imminent  danger  of  exposure.  This  one  cavity  making 
the  exception,  is  the  cavity  prepared  for  the  illustration  of  the 
packing  of  gold.  This  cavity  was  cut  as  broad  as  would  be  per- 
missible in  the  tooth  of  a  person  forty  or  fifty  years  old.  It  was 
cut  broad  for  the  purpose  of  giving  the  best  view  of  the  progress 
of  building  a  gold  filling.  While  there  are  frequently  conditions 
that  justify  the  formation  of  such  a  cavity  in  persons  of  advanced 
age,  this  one  should  not  be  taken  as  typical  of  the  usual  prepara- 
tion of  cavities  in  the  molar  teeth.  For  young  people  such  lines 
of  cavity  preparation  would  expose  many  pulps  for  the  reason 
that  the  recessional  line  of  the  mesio-buccal  horn  of  the  tooth 
would  be  cut. 

While  the  mesio-buccal  horn  of  the  pulp  is  the  most  danger- 
ous of  the  horns  of  the  pulp  in  the  molar  teeth  in  regard  to  expo- 
sure, counting  very  much  the  larger  number  of  accidents,  the 
mesio-lingual  horn  of  the  lower  molar  is  also  very  dangerous. 
Indeed,  all  horns  of  the  pulp  have  their  recessional  lines,  and  all 
of  these  are  to  be  shown  due  respect  in  cavity  preparation. 

The  recessional  lines  of  the  crests  of  pulps  may  also  be 
traced  in  histological  specimens.    While  these  are  much  lower 
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than  the  horns,  they  are  responsible  for  a  minority  of  the  expo- 
sures by  accident  in  the  preparation  of  cavities  in  the  proximal 
surfaces  of  the  molar  teeth.  In  proximal  cavities  the  crest  of 
the  pulp  is  a  frequent  point  of  exposure  by  decay. 

Probably  the  best  means  of  studying  the  forms  of  the  pulp 
chamber  is  to  obtain  teeth  not  too  much  decayed  from  numbers 
of  persons  of  known  age,  from  childhood  to  advanced  life,  cut 
them  in  the  horizontal  plane  at  or  near  the  gingival  line,  leaving 
the  greater  part  of  the  pulp  chamber  in  the  crown  portion.  A 
sufficient  number  of  such  specimens,  if  carefully  studied  in  series, 
would  give  an  excellent  idea  of  the  progress  of  shortening  of  the 
horns  of  the  pulp  and  the  general  reduction  of  its  size  by  reason 
of  age. 

In  the  preparation  of  cavities,  the  rule  should  be  to  avoid 
cutting  any  of  the  recessional  lines  of  the  pulpal  horns  whenever 
the  extension  of  decay  will  allow  of  its  complete  removal  without 
so  doing.  In  the  preparation  of  proximo-occlusal  cavities  there 
is  usually  room  to  occupy  one-third  of  the  bucco-lingual  breadth 
of  the  tooth  in  a  step  without  interfering  with  the  pulpal  horns, 
provided  the  step  is  not  cut  too  deep,  i.  e.,  deeper  than  necessary 
for  substantial  strength.  In  mesial  cavities  in  upper  molars,  the 
occlusal  step  may  be  rather  broader  than  in  distal  cavities  in 
upper  molars,  or  in  mesial  or  distal  cavities  in  lower  molars, 
because  the  lingual  horn  of  the  pulp  in  the  upper  molars  is  placed 
farther  to  the  distal,  giving  more  room  in  the  neighborhood  of 
the  mesial  surface.  In  all  of  the  molar  teeth  there  is  more  danger 
from  cutting  these  recessional  lines  in  the  mesial  than  in  the  dis- 
tal areas  because  the  pulpal  horns  are  longer,  giving  less  room 
between  the  occlusal  surface  of  the  tooth  and  the  probable  ends 
of  the  pulpal  horns. 
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CAVITY  PREPARATION. 

DEFINITION.  By  the  phrases  "Excavation  of  cavities," 
"Preparation  of  cavities,"  or  "Cavity  preparation,"  is 
meant  such  a  mechanical  treatment  of  the  injuries  to  the  teeth 
produced  by  dental  caries  as  will  best  fit  the  remaining  part  of 
the  tooth  to  receive  a  filling  restoring  the  original  form,  give  it 
strength,  and  prevent  recurrence  of  decay  in  the  same  surface. 
To  do  this  best  requires  a  good  knowledge  of  the  pathology  of 
dental  caries,  as  a  basis  for  further  study  by  observation  and 
practice.  In  this  place  certain  leading  facts  as  to  the  character 
of  these  injuries,  and  the  steps  of  the  progress  of  caries,  though 
given  before,  will  be  regrouped  and  given  as  a  guide  to  the  begin- 
ning of  the  work  of  cavity  preparation. 

Brief  Review  of  the  Injuries  to  the  Teeth  by  Caries,  in  Their 
Relation  to  Cavity  Preparation. 

ILLUSTRATIONS:    FIGURES  111119. 

Caries  never  begins  on  clean,  smooth  surfaces  of  the  teeth. 
So  long  as  the  function  of  mastication  of  food  is  normally  per- 
formed, much  the  greater  proportion  of  the  surface  of  each  tooth 
is  habitually  kept  sufficiently  clean  to  prevent  caries  from  begin-- 
ning.  In  chewing,  food  stuff  is  forced  over  the  surfaces  of  the 
teeth  at  each  meal  time,  cleaning  most  of  the  surface  of  each 
tooth,  preventing  decay  at  all  points  so  cleaned.  There  are,  how- 
ever, certain  regions  of  the  surface  of  each  tooth  that  are  so  pro- 
tected by  their  position,  or  by  their  form,  that  they  are  not  well 
cleaned  by  this  process.  Of  these  there  are  two  main  divisions 
in  which  caries  occurs :  (1)  Pit  and  fissure  cavities;  (2)  Smooth- 
surface  cavities. 

Pit  and  fissure  cavities.  These  occur  in  the  pits,  fissures, 
or  deep  grooves  in  the  occlusal  surfaces  of  the  bicuspids  and 
molars,  less  frequently  in  pits  in  tlie  occlusal  half  of  the  buccal 
surfaces  of  the  molars,  and  occasionally  in  pits  in  the  lingual 
surfaces  of  incisors.  In  a  few  instances  also  caries  will  occur 
in  the  lingual  portion  of  the  disto-lingual  groove  of  the  upper 
molars,  or  in  the  mesio-lingual  groove  when  there  is  a  fifth  cusp 
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on  an  upper  first  molar.  All  of  these  are  on  the  occlusal  portions 
of  the  teeth,  which  are  well  cleaned  by  mastication  except  as 
lodgments  occur  in  these  pits  and  grooves. 

In  each  instance  dental  caries  is  caused  by  a  colony  of  micro- 
organisms which  grow  in  contact  with  the  enamel  in  a  secluded 
place,  covered  in  and  protected  by  a  gelatinoid  substance  which 
they  form,  or  by  debris,  or  other  similar  coating  which  will 
seclude  the  colony  from  disturbance  and  allow  continuous  growth. 
In  this  seclusion  they  form  acid  products  which  are  protected 
from  washings  by  the  general  fluids  of  the  mouth,  which  would 
dissipate  them.  This  latter  is  a  necessary  condition  in  order  that 
the  acid  formed  may  act  upon  the  calcium  salts  of  the  enamel  and 
destroy  it.  In  acting  upon  enamel  microorganisms  never  enter 
the  tissue,  but  remain  on  the  surface.  The  acid  acts  by  percola- 
tion into  the  enamel  from  the  surface.  The  enamel  is  a  solid 
having  no  natural  openings  into  which  microorganisms  can  grow. 
They  can  not  enter  the  substance  of  the  tooth  until  the  enamel 
has  been  penetrated  by  solution  by  the  acid.  This  far  micro- 
organisms and  their  acid  products  must  be  protected  by  some 
kind  of  covering.  After  they  have  entered  the  dentinal  tubules 
they  form  their  acid  products  within  the  tissue  itself,  and  the 
softened  dentin  forms  a  sufficient  protection. 

Decay  beginning  in  pits  and  fissures,  where  protection  is 
secured  by  the  depth  of  these,  does  not  spread  on  the  surface 
outside  of  the  pits  or  fissures,  because  all  of  the  enamel  surface 
about  them  is  cleaned  by  the  scouring  of  food  in  mastication.  It 
is  confined  in  the  first  instance  to  the  deeper  part  of  the  pit,  as 
shown  by  the  photograph  in  Figure  111.  The  area  of  such  decaj's 
in  the  enamel  may  be  represented  by  a  cone,  with  its  base  at  the 
dento-enamel  junction.  Figure  112.  After  it  has  penetrated  the 
enamel,  it  at  once  spreads  in  every  direction  along  the  dento- 
enamel  junction,  as  shown  in  outline  in  the  diagram  Figure  112, 
in  the  occlusal  portion  of  the  tooth  represented.  It  also  follows 
the  dentinal  tubules  toward  the  pulp  of  the  tooth,  forming  a 
conical  area  of  decay  in  the  dentin  with  the  base  of  the  cone 
against  the  enamel.  At  the  same  time  the  enamel  decays  from 
within  outward  (backward  decay  of  enamel)  in  the  area  which 
has  been  undermined.  This  finally  causes  the  enamel  covering 
to  crumble.  This  form  of  decay  is  shown  in  the  photograph, 
Figure  113,  in  a  case  in  which  the  point  of  the  cone  has  extended 
to  the  pulp  of  the  tooth. 

In  the  preparation  of  cavities  of  this  class  it  is  only  neces- 
sary to  remove  the  enamel  covering  the  area  undermined  by 
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caries,  and  form  the  cavity  in  the  dentin,  as  will  be  described 
later.  Further  extension  is  not  necessary  for  the  prevention  of 
caries  except  as  it  may  be  required  to  follow  out  deep  grooves 
to  places  where  a  good,  smooth  finish  of  the  filling  may  be  made. 
Smooth-sukface  cavities.  In  the  beginning  of  caries  in  the 
smooth  surfaces  of  the  teeth,  the  reverse  of  this  is  found.  These 
surfaces  are  free  from  any  defects.  The  enamel  is  smooth.  The 
decay  beginning  in  this  smooth  enamel  constantly  shows  a  ten- 
dency to  spread  within  certain  limits  upon  the  surface,  and  to 
penetrate  from  the  surface  inward  in  a  continually  widening 
area.  Therefore,  instead  of  presenting  a  conical  form  in  the 
enamel  with  the  base  of  the  cone  toward  the  dento-enamel  junc- 
tion as  shown  in  the  occlusal  pit  in  Figure  112,  it  presents  a  cone 
with  the  base  at  the  surface  of  the  enamel,  as  shown  in  the  same 
figure  near  the  gum  line  of  the  buccal  surface,  being  just  the 
reverse  of  the  condition  found  in  the  pit  cavity.  A  decay  of  the 
enamel  of  this  form,  that  has  penetrated  the  enamel  only  part 
way,  is  seen  in  the  mesial  surface  of  the  tooth  in  the  photograph. 
Figure  111.  It  appears  as  a  slightly  whitened  area.  This  is 
again  shown  in  diagram,  Figure  114,  in  both  of  the  proximal  sur- 
faces and  in  the  buccal  surface.  Note  particularly  the  difference 
in  the  breadth  of  the  base  of  the  cone  on  the  surface  of  the 
enamel  in  Figure  112,  which  is  a  section  cut  in  the  axial  plane 
bucco-lingually,  and  in  the  buccal  surface  in  Figure  114,  which 
represents  the  same  decay  cut  in  the  horizontal  plane.  This  ten- 
dency to  spread  most  in  particular  directions  on  the  surface  of 
the  enamel  is  also  a  constant  character  in  decays  of  the  enamel 
beginning  on  the  smooth  surfaces.  If  the  decays  in  the  mesial 
and  distal  surfaces  ilhistrated  in  Figure  114  were  cut  in  the 
axial  plane,  they  would  appear  as  cones  with  very  narrow  bases 
on  the  surface  of  the  enamel,  because  the  principal  spreading 
from  a  central  starting  point  is  buccally  and  lingually.  This 
important  clinical  fact  is  strongly  shown  in  the  photograph  of  a 
cross  section  of  a  bicuspid  tooth  with  broad  spreading  decays 
of  enamel  on  the  proximal  surfaces.  Figure  115.  This  is  also 
shown  again  in  diagram  Figure  117,  in  which  the  several  teeth 
are  cut  in  the  horizontal  plane.  The  decays  of  the  enamel,  shown 
by  the  darkened  areas,  are  all  broad  when  cut  in  this  direction, 
while  if  they  were  shown  cut  in  the  axial  plane,  they  would  be 
narrow.  It  will  be  noticed  that  the  bucco-proximal  angles  of  the 
teeth  are  in  each  case  left  white,  indicating  that  decay  has  not 
spread  across  these  angles.  This  represents  a  fact  which  becomes 
apparent  when  the  cavities  occurring  in  a  considerable  number 
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of  persons  are  tabulated.  The  angles  are  almost  always  immune 
to  decay,  but  a  few  cases  will  be  found  in  which  decay  has  crossed 
these  angles,  or  in  which  decays  from  the  proximal  and  buccal 
surfaces  have  joined.  Cases  will  rarely  be  found  in  which  decay 
has  surrounded  the  crown  of  the  tooth  completely.  Therefore 
decays  beginning  in  the  smooth  enamel  have  a  constant  tendency 
to  spread  on  the  surface  in  a  direction  around  the  crown  of  the 
tooth,  but  very  seldom  cross  an  angle. 

This  is  illustrated  in  diagram  Figure  116.  In  this  figure 
the  lowest  line,  the  dotted  line,  represents  the  gingival  line  at 
which  the  gums  are  attached  to  the  tooth.  The  next  dark  line, 
which  is  continuous  from  tooth  to  tooth,  represents  the  position 
of  the  free  margin  of  the  gum,  and  the  width  of  the  space  between 
this  and  the  dotted  line  represents  the  depth  of  the  free  portion 
of  the  gum,  the  gingivae,  and  the  distance  to  which  this  overlaps 
the  enamel.  The  double  line  which  cuts  through  the  darkened 
areas  and  rises  toward  the  occlusal  as  it  passes  to  the  proximal 
surfaces,  represents  a  saw-cut  along  the  center  of  the  most  sus- 
ceptible area  to  the  beginning  of  decay  as  it  passes  around  the 
crowns  of  the  teeth.  Figure  117  represents  the  same  teeth  after 
the  occlusal  portions  of  the  crowns  have  been  removed.  The  line 
of  greatest  susceptibility  will  be  seen  to  be  near,  but  not  quite 
touching  the  free  border  of  the  gum  in  every  part,  following  the 
arching  of  the  gum  septum  between  the  teeth.  Figure  118  shows 
the  portion  of  this  line  that  is  most  highly  susceptible  on  the 
proximal  portion,  while  Figure  119  shows  the  same  on  the  buccal 
surface.  If  a  similar  line  were  drawn  about  the  crowns  of  the 
incisors  and  cuspids,  it  would  similarly  represent  the  areas  of 
greatest  susceptibility  as  they  exist  on  the  smooth  surfaces  of 
these  teeth.  Of  this  line  the  central  part  of  the  proximal  portion 
is  the  most  susceptible  to  the  beginning  of  caries.  The  tendency 
is  to  spread  buccally  and  lingually.  In  persons  who  are  making 
the  normal  use  of  their  teeth  in  chewing  food,  this  seldom,  if  ever, 
spreads  across  the  angles  of  the  tooth  to  the  buccal  or  lingual 
surfaces.  The  extent  of  spreading  to  the  buccal  and  lingual  is 
very  variable,  and  is  controlled  in  large  degree  by  the  shape  of 
the  proximal  surfaces.  When  the  teeth  are  well  rounded,  the 
points  of  proximal  contact  narrow,  the  embrasures  to  the  buccal 
and  to  the  lingual  deep,  food  runs  through  them  well  in  chewing, 
and  keeps  the  surfaces  of  the  teeth  forming  these  embrasures, 
i.  e.,  the  angles  of  the  teeth,  well  cleaned.  In  this  case  the  area 
of  decay  will  be  narrow  bucco-lingually.  In  the  reverse  condi- 
tions, in  which  the  proximal  contacts  are  broad,  the  surfaces  of 
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Fig.  m .  A  photnffrnph  from  an  upper  tliird  ninlnr  split  niesio-distally  in  tho  nxial  plane, 
showinff  a  whitpncd  area  of  brginning  decay  in  a  pit  in  the  occlusal  surface,  and  a  slighter  decay 
of  enamel  in  the  mesial  surface,  .showing  as  a  whitened  area. 

Fig.  112.  A  diagrammatic  representation  of  the  penc-tration  of  enamel  and  dentin  in  the  central 
pit  of  the  occlusal  surface,  and  also  on  the  smooth  buccal  surface,  in  a  molar  tooth  cut  bucco- 
lingiially  in  the  axial  plane.  In  each,  the  particular  direction  of  the  penetration  in  each  tissue  is 
shown  by  small  arrows.  In  the  ncdvisal  pit  there  is  nr)  spreading  of  decay  on  the  surface  of  the 
enamel ;  the  area  of  enamel  involved  is  broadest  at  the  dentoenamel  junction,  forming  a  conical  area 
of  decay  with  the  base  at  the  dento-enaniel  junetinn  j;iid  the  ajiex  at  the  surface  of  the  enamel.  On 
the  smooth  enamel  of  the  buccal  surface  the  def;iy  sprc  ads  hiteratly  on  the  surfaee,  each  part  of 
the  widened  area  of  beginning  penetrating  in  the  line  of  the  length  of  the  enamel  rods,  which 
gives  a  conical  area  of  decay  with  the  base  of  Die  cone  at  the  si:rfaee  of  the  enamel.  Notice  that 
after  the  penetration  of  the  enamel,  decay  at  once  spreads  laterally  along  the  dcnto-enamel  junction 
in  every  direction.  This  direction  of  spreading  is  confined  to  an  area  very  close  to  tho  dento- 
enamel junction,  but  as  each  new  dentinal  tubule  is  reached,  spreading  along  it  toward  the  pulp 
of  the  tooth  occurs.  In  the  first  ones  entered  it  goes  the  deepest  because  they  begin  first,  and  this 
gives  a  conical  area  of  decay. 

Fio.  113.  A  photograph  from  a  split  upper  molar,  showing  a  blackened  area  of  decay  in  the 
dentin,  which  has  hrgim  by  the  penetration  of  the  enamel   through   the  occlusal  pit. 
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Flo  514.  A  (iingiiiminatic  representation  of  a  cross  section  of  a  lower  molar,  showing  beginning 
ilccays  in  the  proximal  surfaces  and  in  the  buccal  surface.  In  these  the  directions  of  the  penetra- 
tion are  marked  Ijy  arrow.s.  Notice  that  these  are  broader  than  in  Kigurc  112,  for  the  reason  that 
the  greater  spreading  of  decay  of  tlie  enamel  is  in  a  direction  around  the  crown  of  the  tooth. 

I'^lG.  11.').  .\  pliotograph  from  a  cross  section  of  a  bicuspid  tootli.  sliowing  broad  wliitencd  areas 
of  caries  of  enamel  on  the  proximal  surfaces. 


Flo.    117 


Figs.  110,  117.  A  dingraniinatic  representation  of  caries  of  the  buccal  surfaces,  Figure  116,  and 
of  cross  sections  of  the  crowns,  Figure  117,  of  the  lower  first  and  second  bicuspids  and  first  and 
second  molars,  showing  the  location  of  caries  and  tendency  to  spread  in  a  direction  around  the 
crowns  of  the  teeth,  following  the  free  margin  of  the  gingiva*.  In  Figure  IIG.  the  dotted  line  repre- 
sents the  gingival  line,  or  line  of  the  attachment  of  the  gum  tissue  to  the  teeth.  The  continuous 
dark  line  represents  the  line  of  the  free  margin  of  the  giiigiviu,  wliieh  arches  toward  the  ocelusal 
in  pas.sing  between  the  tooth.  The  double  line  represents  a  saw  cut  dividing  the  crowns  through  the 
decayed  areas  of  the  enamel.  Figure  117  represents  the  decayed  areas  of  enamel  exposed  by  cutting 
away  the  cruwns.  The  portions  darUened  represent  the  parts  of  the  enamel  most  liable  to  caries, 
while  the  areas  left  white  at  the  mcsio-  and  disto-buccal  angles  of  the  teeth  represent  areas  that  are 
almost  always  immune   to   caries. 
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Figs  118  11!)  DiaKrammntio  rpprpsentntion  nf  the?  areas  of  liability  to  caries  on  the  proximal 
siirfaees  of  the  l)icii.sni(Js  and  molars.  Fisure  118.  ami  nn  the  huccal  surfaces  of  the  hicuspuls  ami 
molars,  Figure  lln.  The  arching  of  the  free  border  of  the  gum  tissue  as  it  passes  between  the 
teeth  is  illustrated  in  Figure  U.S.  The  form  of  this  areh  varies  greatly  in  different  cases.  In 
many,  and  particularly  in  young  persons,  the  summit  of  the  arch  is  nearly  flat  for  a  more  or  less 
considerable  space. 
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the  teeth  very  flat,  the  embrasures  shallow,  and  much  of  these 
surfaces  are  in  near  approach  to  each  other,  decay  beginning  in 
the  enamel  will  be  likely  to  spread  from  angle  to  angle,  as  shown 
liy  the  whitened  enamel  in  the  transverse  section  of  a  bicuspid, 
Figure  115.  It  will  be  noted  particularly  that  this  condition  gives 
the  poorest  opportunity  for  the  cleaning  of  these  parts  by  the 
friction  of  food  in  mastication. 

These  conditions  furnish  the  information  upon  which  cut- 
ting for  extension  for  prevention  should  be  based  in  the  prepara- 
tion of  proximal  cavities.  The  most  general  rule  is  to  extend  in 
each  individual  case  toward  the  buccal  and  lingual  angles  of  the 
tooth  to  such  a  point  that  the  cavity  margin  will  be  so  separated 
from  near  contact  with  the  proximating  tooth  that  food  will  run 
between  the  two  in  mastication  and  keep  the  margin  of  the  filling 
clean.  The  amount  of  this  will,  of  course,  depend  upon  the  form 
of  the  contact  point  and  of  the  rounding  of  surfaces  of  the  teeth. 

On  the  buccal  surfaces  the  area  of  greatest  susceptibility  is 
usually  near  the  center  mesio-distally,  close  to,  but  just  a  little 
to  the  occlusal  of  the  free  border  of  the  gum.  This  is  a  variable 
point.  In  the  child  the  gingiva3  are  long,  covering  a  considerable 
part  of  the  crowns  of  the  teeth.  As  the  child  grows  older,  the 
gingiva?  become  shorter  and  cover  a  less  amount  of  the  crowns 
of  the  teeth.  As  the  person  grows  old,  the  gingivae  disappear 
almost  entirely  so  that  practically  the  whole  of  the  enamel  of  the 
teeth  is  exposed  to  view.  Therefore  if  decays  in  this  position 
have  begun  in  the  child,  they  may  be  mid-length  the  crown  when 
the  child  has  arrived  at  adult  age.  Therefore  the  particular  posi- 
tion of  the  beginning  of  these  decays  on  the  buccal  surfaces  will 
depend  much  on  the  age  of  the  patient  at  the  time  of  their  begin- 
ning. They  are,  however,  always  near  the  free  border  of  the 
gingivEe  at  the  time  of  beginning.  If  such  cavities  are  filled  for 
young  persons  without  pushing  the  gingivae  well  back  in  each 
case  so  that  the  border  of  the  cavity  can  be  extended  well  under 
it,  the  natural  shrinkage  of  the  gingivae  will  soon  expose  the 
enamel  between  the  gingivae  and  the  filling.  This  will  then  be 
liable  to  decay  again.  Fortunately  these  decays  are  not  frequent 
in  young  people. 

The  extension  of  these  cavities  from  the  center  of  the  sur- 
face far  toward  the  mesial  and  distal  angles  of  the  tooth  is  so 
common  that  the  rule  should  be  to  cut  them  close  to  the  angles  of 
the  tooth  in  every  case,  but  never  past  the  angle.  That  is  the 
only  safe  course  to  pursue.  If  that  is  not  done  and  the  suscepti- 
bility to  decay  (which  will  receive  mention  below)  continues, 
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decay  is  quite  certain  to  rebegin  to  the  mesial  or  to  the  distal,  or 
both,  and  the  filling  will  be  lost.  In  these  cavities  there  is  gener- 
ally no  need  of  extension  toward  the  occlusal  farther  than  is 
required  to  remove  all  caries  and  obtain  a  good  enamel  and  den- 
tin wall.  In  speaking  of  the  smooth-surface  cavities,  only  caries 
of  the  enamel  has  been  mentioned,  for  the  reason  that  caries  of 
enamel  is  the  first  lesion  and  is  of  principal  importance  in  the 
preparation  of  cavities.  It  is  sufficient  to  say  that  when  caries 
has  entered  the  dentin  its  penetration  of  that  tissue  is  the  same 
as  in  pit  cavities.  That  is,  the  spreading  in  dentin  is  in  every 
direction  along  the  dento-enamel  junction,  and  the  direction  of 
penetration  is  along  the  dentinal  tubules  directly  toward  the  pulp 
of  the  tooth. 

In  all  of  this  it  must  be  remembered  that  there  is  a  general 
or  systemic  susceptibility  to  dental  caries,  and  there  is  also 
immunity  to  dental  caries,  independently  of  the  local  conditions 
discussed  above.  In  every  community  some  persons  are  found 
who  never  have  had  a  decayed  tooth.  In  these  the  local  condi- 
tions may  be  just  as  favorable  to  decay  as  in  others.  Pits  and 
grooves  in  their  teeth  may  be  deep  and  well  calculated  to  hold 
lodgments,  and  yet  caries  does  not  occur.  The  systemic  condi- 
tions are  such  that  caries  does  not  occur  even  if  the  contacts  are 
broad,  etc.  Persons  who  are  very  susceptible  to  caries  in  their 
youth,  tend  to  become  immune  as  they  grow  older.  Quite  a  large 
proportion  of  persons  become  immune  to  dental  caries  when  they 
arrive  at  adult  age,  provided  the  teeth  have  been  properly  pro- 
tected, and  they  have  continued  to  use  them  vigorously  in  chew- 
ing food.  On  the  other  hand,  if  persons  neglect  carious  cavities, 
if  the  teeth  become  sensitive  to  such  a  degree  that  this  interferes 
with  mastication,  the  tendency  to  caries  will  generally  become 
worse  and  worse  and  the  teeth  will  be  lost.  This  seems  to  be 
because  the  teeth  do  not  have  the  cleaning  effect  of  active  masti- 
cation. 

Order  of  Procedure  in  Cavity  Prepaeation. 

General  principles.  There  are  certain  fundamental  princi- 
ples that  are  general  to  the  excavation  of  carious  cavities  in  the 
teeth,  the  observance  of  which  will  simplify  and  facilitate  these 
operations,  which  may  be  expressed  as  follows : 

First,  obtain  the  required  outline  form. 

Second,  obtain  the  required  resistance  form. 

Third,  obtain  the  required  retention  form. 

Fourth,  obtain  the  required  convenience  form. 
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Fifth,  remove  any  remaining  carious  dentin. 

Sixth,  finish  the  enamel  wall. 

Seventh,  make  the  toilet  of  the  cavity. 

In  certain  conditions,  which  will  be  given  in  detail  later,  the 
fifth  of  these  should  be  placed  as  the  second.  These  will  be  found 
to  be  exceptions  to  the  general  rule. 

The  careful  observance  of  this  order  of  procedure  by  the 
student  will  greatly  facilitate  his  operations,  lead  to  more  careful 
consideration  of  the  requirements  in  individual  cases  and  will 
guide  him  to  the  use  of  the  appropriate  instruments  for  the  dif- 
ferent parts  of  the  operation. 

Outline  form  is  the  form  of  the  area  of  the  tooth  surface  to 
be  included  within  the  outline  or  enamel  margins  of  the  finished 
cavity;  the  laying  out  of  and  cutting  to  these  lines  should  be  the 
first  thing  considered  and  accomplished.  In  all  pit  cavities  the 
outline  of  the  cavity  will  be  found  by  cutting  away  all  enamel 
overhanging  the  decayed  area,  completely  uncovering  it,  and  fol- 
lowing out  any  sharp  grooves  connecting  with  the  cavity  to  such 
points  as  will  enable  a  perfect  finish  to  be  given  to  the  margins 
of  the  filling  when  placed.  This  should  always  be  done  before 
there  is  any  attempt  made  to  remove  the  decay  from  the  deeper 
parts  of  the  cavity.  As  these  cavities  occur  in  surfaces  of  the 
teeth  that  are  habitually  cleaned  by  the  abrasion  of  mastication, 
except  for  lodgments  in  the  pits  or  fissures  in  which  the  decay 
begins,  no  further  extension  is  required.  In  this  class  of  cavities 
this  work  is  done  generally  with  chisels  and  the  enamel  hatchets. 
However,  in  the  first  opening  of  pits  in  which  but  little  decay  has 
occurred,  and  in  following  out  fissures  and  grooves,  the  bur  is 
often  the  best  instrument. 

In  smooth-surface  cavities,  that  is,  in  proximal  cavities  and 
in  buccal  and  labial  gingival  third  cavities,  which  do  not  begin  in 
pits  or  fissures,  but  occur  in  the  central  portion  of  an  area  of 
uneleanliness  that  is  habitual,  in  which  the  superficial  injury  to 
the  enamel  tends  to  spread,  the  laying  out  of  the  outline  form  of 
cavities  is  done  upon  a  different  principle.  In  these  it  is  not 
simply  cutting  away  overhanging  enamel  for  the  exposure  of 
the  dentin  already  decayed,  but  the  object  should  be  to  include 
within  the  outline  of  the  cavity  such  portions  of  the  surface  as 
are  especially  liable  to  decay  in  the  future.  As  decay  is  liable 
to  occur  upon  areas  of  surfaces  habitually  unclean,  and  only  upon 
the  unclean  areas,  the  whole  of  the  habitually  unclean  area  should 
be  included  within  the  outline  of  the  cavity.  This  requires  a 
careful  studv  of  the  conditions  surrounding  each  smooth-surface 


112  THE    TECHNICAL,   PROCEDUEES   IN    FILLING    TEETH. 

cavity  and  the  extension  of  the  cavity  outlines  to  include  the  area 
of  the  surface  that  may  have  suffered  superficial  injury,  or  is  in 
danger  of  decay  in  the  future.  This  will  often  require  that  sound 
enamel  and  dentin  be  cut  away  to  obtain  the  correct  outline  form, 
and  is  known  as  extension  for  prevention  of  the  recurrence  of 
the  decay.  The  study  of  the  case  should  be  made,  the  outline 
determined  upon  and  the  cavity  cut  to  the  outline  form  required 
as  the  first  procedure. 

If  the  student  will  take  a  large  number  of  decayed  teeth  and 
select  all  of  those  that  have  small  cavities  in  some  one  or  more 
of  their  surfaces,  which  properly  represent  the  place  of  the  begin- 
ning of  decay,  he  will  find  a  remarkable  uniformity  as  to  the  par- 
ticular spot  in  each  individual  surface  in  which  decay  begins. 
In  all  of  the  jjit  and  fissure  cavities,  he  will  find  that  the  decay  of 
the  enamel,  superficially,  is  confined  to  the  immediate  pit  or  fis- 
sure, but  that  it  spreads  in  the  internal  parts  of  the  tooth  and  the 
enamel  finally  is  decayed  from  the  inside  outward;  backward 
decay  of  enamel.  In  all,  or  nearly  all,  of  the  smooth-surface 
decays,  when  small,  he  will  find  a  different  condition,  the  decay 
beginning  in  the  surface  of  the  enamel  tends  to  spread  super- 
ficially on  the  surface  from  some  point,  usually  central  to  the 
surface,  toward  the  margins  of  the  surface.  In  this  superficial 
spreading  of  decay,  the  widest  possible  variations  will  be  found, 
from  decays  of  exceedingly  small  superficial  area  to  those  that 
are  very  broad.  It  is  only  after  the  decay  has  penetrated  the 
dentin  considerably  that  the  enamel  is  undermined,  as  in  the 
pit  and  fissure  cavities.  In  this  study,  the  student  should  note 
particularly  the  number  of  decays  he  can  find  beginning  upon 
the  axial  angles  of  the  teeth  and  make  a  careful  comparison  of 
the  number  of  these  with  those  beginning  centrally  upon  the  sur- 
faces. This  will  demonstrate  very  certainly  that  the  axial  angles 
of  the  teeth  are,  on  account  of  their  position,  comparatively 
immune  to  decay,  and  point  out  to  him  the  directions  and  extent 
to  which  extensions  of  cavities  should  be  carried  in  their  prepara- 
tion for  filling  to  prevent  the  recurrence  of  decay  after  the  filling 
has  been  made.  In  this,  he  will  find  that  extensions  should  be 
made  toward  the  angles,  and  that  such  extensions  should  never 
be  carried  past  the  angles.  The  central  area  is  most  liable  to  the 
beginnings  of  decay,  the  angles  least  liable  to  decay.  Hence,  any 
extension  beyond  an  axial  angle  would  be  an  extension  into  a 
region  of  greater  liability  to  decay. 

Resistance  form  is  that  shape  given  to  a  cavity  intended  to 
afford  such  a  seat  for  the  filling  as  will  best  enable  it  to  with- 
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stand  the  stress  brought  upon  it  in  mastication.  Its  importance 
stands  in  direct  relation  to  the  degree  of  the  exposure  of  the 
filling  to  the  occlusion  and  to  the  strength  of  the  closure  of  the 
teeth.  It  is  necessary  to  provide  for  a  force  of  from  one  to  two 
hundred  pounds,  and,  in  some  cases,  more.  The  resistance  form 
consists  in  a  flat  seat  for  the  filling,  cut  at  right  angles  with  the 
direction  of  the  stress  of  mastication,  or  usually,  at  right  angles 
with  the  long  axis  of  the  tooth.  In  occlusal  cavities,  for  example, 
the  pulpal  wall  is  to  be  cut  flat  and  all  of  the  surrounding  walls 
should  be  cut  to  definite  angles  with  the  pulpal  wall.  In  proximo- 
occlusal  cavities,  in  which  the  greatest  possible  support  is  needed, 
the  gingival  wall  of  the  proximal  portion  is  cut  flat  and  in  the 
horizontal  plane,  with  definite  angles.  The  step  is  also  given  a 
flat,  horizontal  seat.  However,  if  in  any  case  cutting  to  a  flat 
form  to  the  full  depth  of  decay  in  the  central  part  will  endanger 
exposure  of  the  pulp,  the  squaring-out  should  be  in  the  form  of  a 
shelf  around  the  margins,  as  will  be  explained  later. 

Retention  form  is  the  provision  for  preventing  the  filling 
from  being  displaced.  A  large  part  of  this  is  provided  for  by 
the  resistance  form.  But  it  is  further  required  that  provision  be 
made  that  will  prevent  the  filling  from  being  thrown  out  of  the 
cavity  by  such  lateral  or  tipping  force  as  may  be  brouglit  against 
it.  All  cavities  should  be  provided  with  ample  retention  form, 
but  this  provision  is  required  in  its  most  perfect  form  in  mesio- 
or  disto-occlusal  cavities  in  the  bicuspids  and  molars.  In  these 
the  provision  is  made  in  the  form  of  a  step  cut  into  the  occlusal 
surface,  which  is  more  or  less  dovetailed.  In  most  cavities  the 
retention  form  is  made  by  so  shaping  certain  of  the  opposing 
walls  that  they  will  be  strictly  parallel  or  slightly  undercut  in 
order  that  when  the  filling  material  is  thoroughly  packed  between 
them,  it  will  be  securely  held  in  place.  This  is  done  variously  in 
different  situations.  It  is  to  be  looked  to  especially  when  the 
outline  and  resistance  form  of  the  cavity  has  been  developed. 
Formerly,  pits  and  grooves  were  much  depended  upon  for  this 
purpose,  but  have  proved  delusive,  so  that  laterally  it  has  been 
required  that  the  form  of  the  walls  be  such  as  to  perform  this 
function. 

Convenience  form,  though  secondary  to  other  points  in  the 
formation  of  cavities,  should  not  be  neglected.  When  the  general 
form  of  the  cavity  has  been  developed,  modifications  are  to  be 
made  that  will  render  the  form  more  convenient  for  placing  the 
filling  material.  Often  by  cutting  a  wall  away  to  a  certain 
inclination,  the  plugger  point  will  reach  some  portion  of  the 
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cavity  better  or  at  a  more  available  angle,  enabling  the  operator 
to  pack  gold  more  certainly  and  more  securely  in  certain  impor- 
tant parts  of  the  cavity.  Also  such  cutting  may  render  the  fill- 
ing so  much  more  convenient  as  to  save  time  and  much  wear  and 
tear  upon  both  patient  and  operator. 

A  second  order  of  convenience  form  consists  of  slight  under- 
cuts situated  in  angles  or  other  parts  of  the  cavity  as  starting 
points  in  packing  gold,  or  that  will  hold  the  first  portions  of  the 
filling  material  while  other  portions  are  being  packed,  or  until 
the  true  retention  form  of  the  cavity  has  been  filled.  The  study 
of  the  use  of  these  conveniences  and  the  wise  placing  of  them,  is 
especially  important,  as  it  assists  in  starting  the  filling  and 
securing  the  first  portions.  These  pits  and  grooves  are  usually 
placed  in  the  axio-linguo-gingival  and  axio-bucco-gingival  angles 
of  proximal  cavities,  and  in  similar  positions  in  other  cavities. 

Removal  of  kemaining  carious  dentin.  Generally  when  the 
cavity  has  been  cut  to  form,  no  carious  dentin  will  remain.  But 
in  the  larger  decays  it  will  often  be  a  question  whether  or  not 
the  pulp  will  be  exposed  when  all  decayed  dentin  overlaying  it 
is  removed.  It  is  especially  an  object  that  we  do  not  cut  toward 
the  pulp  imtil  the  cavity  is  otherwise  well  prepared,  for  the  rea- 
son that  if  a  pulp  exposure  is  found,  the  cavity  shall  be  fully 
cleaned  and  ready  for  the  immediate  treatment  of  the  pulp  in  any 
way  indicated.  Then  when  this  stage  in  cavity  preparation  has 
been  reached,  the  remaining  softened  dentin  is  carefully  and  com- 
pletely removed  with  broad  spoon  excavators,  usually  with  the 
20-9-12.  It  will  often  be  required  that  the  pulp  of  a  tooth  be 
exposed  for  the  purpose  of  making  an  application  to  destroy  it. 
In  all  of  these  cases,  the  overhanging  enamel  should  be  removed 
and  the  walls  of  the  cavity  completely  cleaned  and  so  formed  as  to 
safely  hold  the  temporary  filling,  before  cutting  toward  the  pulp. 
In  many  cases  in  which  pulp  exposure  is  expected,  where  it  is  in 
doubt,  or  where  a  knowledge  of  the  extent  of  the  depth  of  the 
decay  seems  necessary  to  the  completion  of  the  resistance  form 
and  retention  form,  it  is  best  to  remove  the  decay  at  once  after 
the  outline  form  has  been  satisfactorily  completed.  This  must 
be  conditioned,  however,  on  having  obtained,  in  getting  the  out- 
line form,  such  conditions  as  will  allow  immediate  treatment  of 
a  possible  pulp  exposure  and  the  sealing  of  the  cavity  without 
any  considerable  further  excavating.  "When  all  of  this  has  been 
done  and  after  the  rubber  dam  is  securely  in  place,  lift  off  the 
remaining  decay  with  a  large  spoon  excavator,  laying  the  pulp 
bare.    If  this  is  properly  done,  very  little  pain  is  induced. 
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Finish  of  enamel  wall.  Finishing  the  enamel  wall  and 
beveling  the  cavo-surface  angle  is  the  last  cutting  done  in  the 
preparation  of  a  cavity.  This  should  always  be  done  with  the 
rubber  dam  in  place  and  with  all  provisions  made  for  the  imme- 
diate placing  of  the  filling  material. 

The  cavo-surface  angle  of  the  cavity  in  every  part  of  its 
outline  should  receive  especial  attention.  The  plane  of  the 
enamel  wall  should  be  as  nearly  as  practicable  in  the  line  of  the 
length  of  the  enamel  rods,  or  such  as  will  certainly  cut  more  from 
the  outer  than  the  inner  ends  of  the  rods,  and  should  be  made 
smooth  by  a  slight  planing  motion  of  a  sharp  chisel  or  enamel 
hatchet,  the  motion  being  in  line  with  the  length  of  the  margin. 
When  this  has  been  satisfactorily  accomplished,  the  cavo-surface 
angle  of  the  enamel  should  be  cut  to  a  distinct  bevel  outward, 
also  by  a  planing  motion  of  the  chisel,  enamel  hatchet  or  the 
gingival  margin  trimmer,  used  very  lightly.  The  depth  of  this 
bevel  should  generally  not  include  more  than  one-fourth  the 
thickness  of  the  enamel  wall.  The  angle  of  the  bevel  should  be 
from  six  to  ten  centigrades  from  the  plane  of  the  enamel  wall. 
The  object  is,  first,  to  cut  away  any  loose  ends  of  enamel  rods 
that  might  afterward  fall  away  and  render  the  margin  imperfect ; 
and,  secondly,  to  strengthen  the  cavo-surface  angle  of  the  enamel 
as  a  safeguard  against  possible  checking  in  packing  the  filling 
material. 

In  this  last  work,  two  things  should  be  held  closely  in  view. 
The  cavo-surface  angle  of  the  enamel  is  friable  and  readily 
broken  by  violence,  and  beveling  will  materially  lessen  this  lia- 
bility. But  the  marginal  angle  of  the  filling  material  which 
covers  the  bevel  must  not  be  made  too  thin  by  too  great  a  bevel 
of  the  cavo-surface  angle  of  the  enamel.  If  so,  it  will  have  no 
strength  and  will  tend  to  roughen,  and  in  this  way  render  the 
margin  imperfect.  Therefore,  the  bevel  of  the  cavo-surface  angle 
of  the  enamel  must  not  be  too  great. 

Toilet  of  cavity.  This  is  the  final  step  in  cavity  preparation 
and  consists  in  freeing  all  surfaces  from  chips  and  dust  that 
have  accumulated  during  the  excavation.  The  bulk  of  this  is 
done,  of  course,  with  water  or  the  chip  blower  during  the  prog- 
ress of  the  excavating.  But  there  will  remain  some  fine  dust 
upon  the  walls  and  margins  that  can  not  be  removed  in  this  way. 
It  is  not  well  to  wash  this  with  any  known  liquid,  for,  even  with 
the  use  of  pure  alcohol  and  after  drying  with  the  air  syringe, 
something  will  be  left  coating  the  walls.  The  best  thing  yet 
devised  is  thorough  wiping,  or  sweeping,  of  all  parts  of  the  cavity 
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with  absorbent  cotton  or  with  bits  of  spunk  held  in  the  pliers. 
This  should  be  well  done  and  the  cavity  is  then  ready  for  filling. 
Eule:  No  moisture  of  any  kind  tvhatever  should  enter  a 
cavity  after  the  last  of  the  cutting  is  done,  and  if,  by  any  acci- 
dent, a  portion  of  the  cavity  should  become  wet,  it  should  be 
dried  thoroughly  and  then  the  portion  that  has  been  damp  should 
be  freshened  by  cutting  away  the  surface. 
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Note.  The  determination  of  the  conditions  calling  for  filling 
operations  is  dependent  upon  pathological  processes  presented 
in  Volume  I.  As  it  is  the  intention  to  confine  this  volume  as 
strictly  as  possible  to  the  technical  procedures  of  filling  opera- 
tions, the  pathological  processes  will  not  be  discussed.  Here 
our  principal  attention  must  be  given  to  the  physical  conditions 
presented  by  individual  teeth  with  only  brief  references  to  the 
pathology  and  principles  on  which  the  treatment  is  based.  Brief 
restatements  of  pathological  conditions  will,  however,  be  fre- 
quently made. 

As  previously  stated,  cavities  are  divided  into  five  groups 
or  classes,  in  each  of  which  the  cavities  require  similar  treatment 
and  instrumentation,  as  follows : 

Class  1.  Cavities  beginning  in  structural  defects  in  the 
teeth,  pits  and  fissures. 

Class  2.  Cavities  in  the  proximal  surfaces  of  the  bicuspids 
and  molars. 

Class  3.  Cavities  in  the  proximal  surfaces  of  the  incisors 
and  cuspids  which  do  not  involve  the  removal  and  restoration 
of  the  incisal  angle. 

Class  4.  Cavities  in  the  proximal  surfaces  of  the  incisors 
which  do  require  the  removal  and  restoration  of  the  incisal  angle. 

Class  5.  Cavities  in  the  gingival  third  —  not  pit  cavities  — 
of  the  labial,  buccal  or  lingual  surfaces  of  the  teeth. 

A  definite  order  of  procedure,  which  should  be  followed  in 
cavity  preparation,  has  been  given.  This  consists  of  obtaining 
outline  form,  resistance  form,  retention  form,  convenience  form, 
the  removal  of  remaining  carious  dentin,  the  finishing  of  the 
enamel  wall  and  the  toilet  of  the  cavity.  Generally,  each  of  these 
should  be  considered  in  the  order  mentioned,  but  in  the  actual 
preparation  of  many  cavities  it  will  be  impossible  to  definitely 
separate  each  of  these  procedures  from  the  others.  For  example, 
resistance  and  retention  form  will  practically  always  be  obtained 
by  the  same  instruments  and  at  the  same  time ;  and  in  the  smaller 
cavities,  all  of  the  carious  dentin  may  be  removed  incidentally 
in  securing  resistance  and  retention  form.  Each  of  these  pro- 
cedures should,  however,  be  in  the  mind  of  the  operator  in  the 
preparation  of  each  cavity. 


H     -3 


< 
H 
Z 

M 
S 

H 
M 

z 

D 
PQ 
< 


s  s 


"3 

o 

c 

a 

U 

4) 

<< 

CM 

fj 

o 

J  < 

u  &. 

1 

Si 

■*^ 

c> 

1 

-*s 

«3 

ID 

^    rA 

00 

r«     Kl 

b! 

t)     tN 

IS 

§3 

•«   o. 

«   3 

-S  o 

O    X 

s  s 

^1 

B 

CQ^^ 

H 

-o  <S 

&& 

0 

u 

15  a; 

J3 

**-  -tJ 

:.9 

1J    t>. 

rt=3 

«*-:  sj 

t  c 

3   o 
co.S 

CO 

^2   « 

0 

^  o 

g 

o-O 

w 

J3   w 

-^   ^ 

o 

C.2 

1-1  S 

^c 

CO   t- 

«  o. 

5 

>  o 

;^.  ° 

< 

O  <u 

£ 

o 

W.2 

H 

S 

CO--; 

-1 

Q'S 

5-S 

<« 

H-S 

I— 1      - 

Ah   £ 

2 

c3 

kJ 

•—1 

b 

_:  O 

c 

a 

o 

cb'S 

<1  « 

1-5  S 

U  § 

t: 

3 

C0P3 


KMKin 


SS 


■_33 


(OM 


2<* 


n  o 

a  o 

o  a 

gCQ 


a 

5!< 

-2 

o 

a 

d 

^ 

01 

o 

^ 

3 

J3 

CJ 

^  o  o 

►Ssa 


2^  3. 
■si    s?? 


j3  Mi   .  aj  « 


•^  o 
oab  a 

00  a  " 

t,8£  -t^ 

j2-n  -  ■ 


055 


ocom 
©  a,  0) 


& 

V 

i 

sii 

^% 

#-l3 

<  ^ 

5  p 

"s  «^  «2"2 

2-g5  ^oioi 

Sf 

WCQHO 

10 

U 

b  £ 

o  •< 

cici 

J" 

i-t  i-< 

;<  0 

cnop 

&>= 

oo 

ii 

n  03 

s  < 

a  B 

Kg 

o  o 

e 

aa 

C3 

a 

cctn 

i'a.S  i  S 

2  a      ti~ 

T3 

5 

'S. 

3 

0 

S 

U-. 

O 

m 

^ 

o 

03 

"E 

3 

w 

03 

z 

s 

o 

s 

1 

.  •■a 

2 

a. 

■32  > 

3°Pa 

c-w'S 

-*^ 

N  !nw 

C 

H-1 

CO  a 

u  oj  cj 

■0-«T3 

<y3  » 

H 

w" 

■Sw5 

!> 

z 

< 

< 

o 

f-' 
to 

H 
o 

<; 

fe 

tf 

t> 

cc 

a 

H 

o 

o 

CO 

?    122 

2-    tS 

<n' 

0 

•»       "flj  "^ 

03 

SJ 

fipl 

■fi. 


C3 


o 

w 
o 

<; 

« 
CO 

W 

o 

05 


CO 

CO 

< 
o 


3 

^£ 

S  K 

Z  ■? 

Bo 

> 

Straight  chisel  15. 
Binangie  chisel  15-8-6. 
Hoe  12-5-6. 
Hoe  12-5-12. 

Enamel     hatchets     10-6-12, 
gingival. 
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Hoe    8-3-12    or    hatchet    8-3-23, 

round  out  incisal  angle. 
Hatchet  3-2-28,  incisal  groove. 
Hoe   6-2-23    or    hatchet    6-2-23, 

axio-labial  line  angle. 
Hoe  6-2-12,  6-2-23.  axio-lingual 

line  angle. 
Inverted    cone    6-8,    axio-labio- 

gingival,  axio-linguo-gingival. 
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Hoe  8-3-6.  labial. 

Hoe  8-3-12.  lingual. 

Hatchet  8-3-12.  gingival. 

Hatchet  12-5-6.  labio-gingival  angle, 

gingival  half  of  lingual. 
Hoe  12-5-6,   lingual   naif  of  gingival. 

scraping,   or  hatchet    12-5-12  from 

labial. 
Inverted  cone  6-8. 
Enamel  hatchets  10-6-12.  gingival. 
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In  connection  with  the  presentation  of  the  subject  of  cavity 
preparation,  the  instruments  most  frequently  used  in  typical 
cases  of  each  class  are  illustrated,  and  are  presented  in  tabular 
form  on  the  preceding  pages.  It  should  be  borne  in  mind  that 
these  lists  are  only  suggestive  and  many  deviations  will  be  neces- 
sary to  meet  conditions  in  particular  cases.  Generally,  however, 
similar  instruments  of  different  sizes  will  be  suitable.  If  one  is 
ambitious  to  do  the  best  operating  in  the  least  time,  he  should 
learn  to  systematize  the  preparation  of  each  cavity  so  that  each 
step  will  be  performed  in  its  proper  order  and  the  cutting  to 
be  done  by  each  instrument  will  be  completed  while  that  instru- 
ment is  in  the  hand.  He  should  learn  to  decide  beforehand  just 
what  part  of  the  preparation  of  a  given  cavity  will  be  performed 
by  each  instrument  to  be  used.  If  one  will  form  the  habit  of 
selecting  the  instruments  to  be  used  in  the  preparation  of  each 
cavity  and  placing  them  on  the  operating  tray  in  the  order  that 
he  expects  to  use  them,  it  will  be  of  material  aid  in  systematiz- 
ing these  operations.  The  illustrations  of  groups  of  instruments 
presented  in  connection  with  the  preparation  of  cavities  of  each 
class,  form  a  good  basis  for  this  study.  If  the  operator  will 
place  these  instruments  on  his  tray  in  their  proper  order  for  each 
cavity  to  be  prepared,  he  will  soon  learn  what  deviations  from 
the  lists  are  necessary  for  particular  cases. 

Class  1.     Cavities  Beginning  in  Pits  and  Fissures. 

ILLUSTRATIONS:    FIGURES  120-163. 

These  occur  in  the  occlusal  surfaces  of  the  bicuspids  and 
molars ;  in  the  occlusal  half  of  the  buccal  surfaces  of  the  molars, 
or  in  the  buccal  pits ;  more  rarely  in  the  lingual  portion  of  the 
disto-lingual  groove  of  the  upper  molars ;  and  in  the  lingual  sur- 
faces of  the  upper  incisors ;  most  frequently  in  the  laterals. 

The  primary  physical  condition  leading  to  the  location  of 
caries  in  these  positions  is  a  fault,  or  imperfection  in  the  enamel 
—  an  imperfect  closure  of  the  enamel  plates  —  which  leaves  an 
opening  of  more  or  less  dejith  in  the  enamel  as  a  pit  or  fissure. 
It  is  in  these  that  decay  starts.  (See  Figures  of  beginning  decays 
in  pits.  First  Volume,  Figures  68,  75,  76,  77, 104,  106.)  The  sur- 
face of  the  enamel  in  the  immediate  neighborhood  of  these  is 
fully  exposed  to  the  friction  of  mastication  and  is  kept  well 
cleaned.  For  this  reason  there  is  no  disposition  to  the  spreading 
of  the  carious  process  upon  the  surface  of  the  enamel.  There- 
fore, these  cavities  all  belong  to  the  class  which  do  not  require 
extension  of  the  cavity  outlines  for  the  prevention  of  the  recur- 
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Fio.  120.  The  cutting  instruments  for  opening  and  preparing  small  pit  cavities  in  the  bicuspids 
and  molars.  The  round  bur  8.  inverted  cone  bur  8,  straight  chisel  10,  binangle  chisel  10-6-6  are  for 
securing  outline  form ;  the  inverted  cone  bur  10  for  resistance  and  retention  form ;  the  spoons 
10-6-12  for  removal  of  remaining  carious  dentin;  the  straight  chisel  15,  binangle  chisel  15-8-6  for 
finishing  the  enamel  wall. 

Fio.  121.  The  cutting  instruments  for  opening  and  preparing  large  pit  cavities  in  the  bicuspids 
and  molars.  The  inverted  cone  bur  10,  straight  chisel  15,  binangle  chisel  15-8-6,  hatchet  8-3-23  are 
for  securing  outline  form;  the  inverted  eonc  bur  12,  hoe  12-.'i-G,  hoe  12-5-12  for  resistance  and 
retention  form;  the  spoon.-i  20-0-12  for  remnvai  of  remaining  carious  dentin;  the  straight  chisel  20; 
binangle  chisel  20-9-12  for  finishing  the  enamel  wall. 

Fia.  122.  The  cutting  instniments  for  opening  and  preparing  cavities  in  the  lingual  pits  of 
the  incisors.  The  round  bur  8,  inverted  cone  bur  8,  hoe  8-3-6,  hoe  8-3-12  are  for  securing  outline 
form  ;  the  hoe  8-3-6,  hoe  8-3-12  for  resistance  and  retention  form  ;  the  hoe  12-5-6,  hoe  12-5-12  for 
finishing  the  enamel   wall. 
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rio.    123. 


Fio.  124. 


Fio.  125. 


Tig.   12G. 


]''I(i.  I2;i.  'I'lii-  ucflusal   siirtac-i-  ol  an  up|ii-i-   lirsl   molar,   sluiw  iiifj:  a    >Miall    pit   (k'ca.v. 

Fia.  124.  The  same  as  Fipirc  123  after  excavating  and  filling  tlie  cavit.v. 

Fio.  125.  An  upper  ninlar  showing  the  grooves  fissured. 

Flo.  126.  The  same  as  Figure   125  after  excavating  and   filling  the  fissured   grooves. 
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rence  of  decay.  All  the  extension  that  is  necessary  is  such  cut- 
ting away  of  the  cavity  walls  as  will  fully  uncover  the  carious 
area  and  present  a  surface  upon  which  a  good,  smooth  finish 
may  be  made ;  it  is  necessary  that  all  sharp  grooves  connecting 
with  the  cavity  be  cut  out  to  a  point  where  the  enamel  is  suf- 
ficiently level  to  make  a  smooth  finish. 

As  a  primary  study  of  the  conditions  presented  in  this  class 
of  cavities,  the  student  should  select  a  number  of  teeth  from  a 
collection  of  extracted  teeth  and  open  the  pit  cavities.  This  is 
best  done,  when  a  suitable  jeweler's  lathe  with  slide  rest  can  be 
had,  by  sawing  the  tooth  through  the  central  area  of  decay  with 
an  aluminum  disk  charged  with  carborundum  powder  in  soapy 
water.  When  this  can  not  be  had,  much  good  work  can  be  done 
by  filing  or  grinding  away  one-half  of  the  tooth,  retaining  the 
other  half  with  its  exposed  cavity  for  study.  Much  familiarity 
with  the  conditions  that  will  be  presented  by  these  cavities  as 
they  occur  in  the  mouth  may  be  obtained  also  by  opening  and 
forming  these  as  it  would  be  done  in  the  mouth  in  preparation 
for  filling.  Enough  of  this  work  should  be  done  to  render  the 
student  familiar  with  the  directions  and  the  extent  which  decays 
in  the  occlusal  surfaces  and  other  pit  cavities  burrow  under  the 
enamel. 

For  this  work  to  be  effective,  the  teeth  must  not  have  been 
dried.  A  dried  tooth  has  become  checked  by  shrinkage.  In  any 
effort  to  prepare  a  cavity,  the  enamel,  particularly,  is  liable  to 
split  off  from  the  dentin,  and  the  dentin  is  also  liable  to  go  to 
pieces.    Therefore,  dried  teeth  are  unfit  for  this  purpose. 

SMALL   PIT   CAVITY  IN   CENTRAL  FOSSA   OF   AN   UPPER  FIRST    MOLAR. 

Description.  Upon  examination,  a  small  pit  is  found  in  the 
enamel  and  the  point  of  the  exploring  tine  passes  through  it 
into  the  dentin,  which  seems  to  be  softened,  showing  that  caries 
has  begun.  The  surface  of  the  enamel  about  the  pit  is  clear  and 
clean.  The  buccal  groove  is  deep  and  sharp,  but  the  mesial  and 
distal  grooves  are  shallow,  fairly  smooth  and  well  closed.  (Fig- 
ure 123.) 

Outline  form.  In  opening  this  cavity,  a  round  bur,  *8,  in 
the  engine  is  placed  in  the  pit  while  in  rotation  and  fairly  strong 
pressure  applied,  while  the  hand-piece  is  swayed  to  and  fro.    In 


•  The  tenth  of  a  millimeter  5b  the  unit  of  measurement  for  cutting  edges  of 
excavators,  sizes  of  plugger  points  and  diameters  of  burs.  Figures  are  not  used  as 
arbitrary  numbers,  but  as  formulas  indicating  measurement  of  size,  as  diameter, 
width,  length,  angle,  etc.    See  instrument  gauge,  Figure  17. 
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most  cases  the  bur  will  cut  through  the  enamel  and  enter  the 
cavity  -within  a  few  seconds.  K  it  does  not  do  so  promptly,  it 
should  be  removed  for  a  moment  and  allowed  to  cool  —  for  heat 
will  develop  quickly  —  and  then  reapplied  in  the  same  manner. 
This  should  be  repeated  until  the  bur  passes  through  the  enamel 
and  enters  the  softened  dentin.  Immediately  this  occurs,  the 
bur  should  be  removed  from  the  hand-piece  and  roimd  bur  10 
chosen.  This  should  also  be  passed  through  the  opening  in  the 
enamel.  This  completes  the  use  of  the  round  bur,  and  it  is  the 
only  use  made  of  it  in  excavating  cavities.  Any  further  enlarge- 
ment of  the  opening  found  necessary  is  made  with  hand  instru- 
ments. An  examination  should  now  be  made  with  a  curved 
exploring  tine  to  determine  more  nearly  the  extent  of  the  decay 
in  the  dentin.  In  case  no  softened  dentin  extending  laterally 
under  the  enamel  is  foimd,  the  rubber  dam  should  be  applied. 
The  cavity  should  now  be  sufBciently  extended  to  include  the 
sharp  slopes  toward  the  pit  without  cutting  it  deeper.  The 
extent  of  this  broadening  should  be  determined  and  the  enamel 
imdermined  by  pressing  the  edge  of  an  inverted  cone  bur,  8  or 
10,  under  it  while  in  rotation,  removing  the  dentin.  This  should 
at  once  be  carried  around  all  parts  of  the  cavity  that  require  to 
be  made  broader  for  the  purpose  named.  Then  the  undermined 
enamel  should  be  chipped  away  with  straight  chisel  10  or  15  and 
binangle  chisel  10-6-6  or  15-8-6,  or  enamel  hatchets  of  similar 
widths.  This  undermining  and  chipping  is  repeated  until  the 
desired  outline  form  has  been  obtained.  In  such  a  cavity  this 
should  be  only  sufficient  to  smoothly  obliterate  the  slopes  of  the 
pit  so  that  a  smooth  finish  of  the  filling  with  the  surface  of  the 
enamel  may  be  made.  With  straight  chisel  10,  or  binangle  chisel 
10-6-6,  the  enamel  is  chipped  away  along  the  buccal  groove  as  far 
as  it  will  readily  split  off.  Then  inverted  cone  bur  8  is  passed 
into  the  cavity  and  made  to  enter  the  dentin  toward  the  buccal 
groove  just  beneath  the  dento-enamel  junction,  and,  while  rotat- 
ing, slowly  drawn  to  the  surface  of  the  enamel.  It  is  then  entered 
again  at  the  same  point  and  this  motion  repeated,  making  cut 
after  cut,  following  the  line  of  the  groove  until  the  groove  has 
been  opened  to  a  point  where  it  is  sufficiently  shallow,  or  the  sur- 
face of  the  enamel  is  sufficiently  level  for  a  good  finish  of  a  filling 
to  be  made.  Figure  124.  Often  it  will  be  necessary  to  follow 
this  groove  to  the  crest  of  the  marginal  ridge.  This  done,  chip 
away  the  mesial  and  distal  walls  of  the  groove  with  straight 
chisel  10,  or  binangle  chisel  10-6-6,  sufficiently  to  remove  the 
inclines  of  the  buccal  groove. 
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The  outline  of  the  cavity  should  now  be  reexamined,  and  if 
irregularities  occur  that  would  prevent  a  smooth  finish,  the  cav- 
ity must  be  sufficiently  extended  to  obtain  conditions  that  will 
allow  a  good,  smooth  finish  of  all  parts  of  the  margin  to  be  made. 

Resistance  form  and  ketention  form.  An  inverted  cone 
bur  10,  held  with  its  square  end  against  the  pulpal  wall,  should  be 
carried  entirely  around  the  pulpal  wall,  making  a  sharp  angle 
along  the  line  of  junction  of  the  pulpal  wall  with  the  four  sur- 
rounding walls.  The  pulpal  wall  is  at  the  same  time  made  flat, 
giving  the  proper  resistance  form.  In  doing  this,  the  cavity  is 
not  to  be  cut  deeper,  but  is  made  broader.  All  cavities  should 
be  made  as  shallow  as  the  removal  of  all  decay  will  permit,  pro- 
vided good  anchorage  in  dentin  can  be  had. 

Convenience  form.  No  convenience  form  is  usually  neces- 
sary in  a  cavity  so  small.  However,  a  convenience  point  in  which 
to  place  the  first  piece  of  gold  may  be  made,  if  desired.  These 
points  will  be  described  later. 

Removal  of  remaining  carious  dentin.  All  of  the  carious 
dentin  will  generally  have  been  removed  in  obtaining  resistance 
and  retention  form.  If  any  remains,  it  should  now  be  removed 
with  spoons  10-6-12. 

Finish  of  enamel  wall.  The  enamel  wall  should  be  finished 
by  careful  paring  or  planing  with  a  sharp  chisel.  So  far  as  pos- 
sible the  movement  of  the  edge  of  the  chisel  should  be  in  the 
direction  of  the  length  of  the  margin  or  around  the  cavity.  In 
such  a  cavity  as  this,  both  the  dentin  and  enamel  walls  may  be 
perpendicular  and  the  opposing  walls  parallel.  The  enamel  rods 
will  be  inclined  toward  the  cavity  in  every  part,  and  no  outward 
inclination  of  the  enamel  walls  is  necessary.  The  cavo-surface 
angle  of  the  entire  margin  should  be  slightly  beveled  to  diminish 
the  danger  of  fracture  in  placing  the  filling  material.  The  toilet 
of  the  cavity  should  then  be  made,  as  will  be  described  in  the 
preparation  of  the  larger  pit  cavity.  Figure  124  represents 
the  cavity  filled. 

In  some  cases  in  which  there  is  no  more  decay  present  in 
the  central  pit  than  in  the  case  shown  in  Figures  123,  124,  the 
grooves  will  be  poorly  closed,  as  shown  in  Figure  125  and  begin- 
ning decay  will  be  found  at  a  number  of  points  along  the  lines 
of  the  grooves  of  the  occlusal  surface,  or  in  the  disto-lingual 
groove  of  upper  molars  where  it  passes  to  the  lingual  surface. 
In  such  cases,  the  grooves  should  be  cut  out  as  far  as  they  may 
be  open,  even  to  their  ends,  when  that  is  necessary  to  obtain  a 
smooth  finish  for  the  filling.    The  outline  form  in  this  case  is 
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shown  in  the  filled  cavity,  Figure  126.  Often  advantage  may 
be  taken  of  the  point  where  a  groove  passes  the  crest  of  the  mar- 
ginal ridge  (which  bounds  the  occlusal  surface)  and  a  good  finish 
made  in  a  moderately  sharp  groove.  At  such  a  point,  instruments 
of  suitable  form  to  work  in  the  line  of  the  groove  may  be 
used,  fashioning  the  margin  of  the  filling  to  the  form  of  the 
groove.  It  may  then  be  polished  by  rotary  disks  of  suitable 
form  working  in  the  line  of  the  groove.  In  many  cases  of  decays 
occurring  in  the  upper  molars,  the  cavity  in  the  central  fossa, 
with  the  buccal  and  mesial  groove,  may  be  filled  separately  from 
the  cavity  in  disto-lingual  groove,  that  is,  without  cutting  through 
the  oblique  ridge. 

Vaeiations.  It  will  often  happen  that  in  a  cavity  having 
the  superficial  appearance  of  those  above  described,  a  consider- 
able area  of  decayed  dentin  will  be  foimd  beneath  the  enamel 
after  the  burs  have  been  passed  through  into  it.  In  this  case, 
the  overhanging  enamel  must  be  chipped  away  with  straight 
chisel  10  or  15  and  binangle  chisel  10-6-6  or  15-8-6,  until  sound 
dentin  is  reached.  When  this  has  been  done,  the  remaining  por- 
tion of  the  buccal  groove  should  be  cut  out  as  described,  first 
completing  the  outline  of  the  cavity.  Then  the  pulpal  wall 
should  be  squared  up  so  that  its  angles  with  the  surrounding 
walls  are  sharp  and  definite,  using  hoe  12-5-6,  or,  in  some  posi- 
tions hoe  12-5-12,  with  a  scraping  motion.  In  many  cases  this 
will  be  as  conveniently  and  accurately  done  with  a  square-ended 
fissure  bur  12,  or  with  an  inverted  cone  bur.  In  this  use  of  the 
bur,  the  shaft  should  be  held  parallel  with  the  long  axis  of  the 
tooth  so  that  the  square  end  of  the  bur  will  cut  the  pulpal  wall 
of  the  cavity  flat  and  make  its  angles  with  the  surrounding  walls 
sharp.  Then,  if  there  is  remaining  decay,  this  is  best  removed 
with  spoons  15-8-12  or  20-9-12,  as  may  best  suit  the  size  of  the 
cavity.  Enter  the  blade  beneath  the  softened  material  close 
against  the  enamel  wall  at  the  lingual  or  buccal  side,  as  shown 
in  Figure  132,  and  force  it  with  a  strong  thrust  in  a  curved  direc- 
tion to  the  other  side  of  the  cavity;  two  or  three  strokes  well 
made  should  be  sufiicient.  The  rule  will  be,  however,  that  such 
cavities  will  not  be  too  deep  to  square  up  the  whole  depth  of 
the  decay  in  squaring  up  the  pulpal  wall  in  the  first  cutting. 
This  will  complete  both  the  resistance  form  and  the  retention 
form.  The  enamel  wall  should  be  finished  and  cavo-surface 
angles  beveled  the  same  as  before.  In  many  cases  the  mesial 
groove  will  be  so  sharp  and  deep  that  it  will  require  cutting  out 
well  toward,  or  even  to  the  mesial  marginal  ridge.    In  lower 
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molars  the  lingual  groove  will  oftenest  require  cutting  out  to  the 
crest  of  the  marginal  ridge. 

In  any  case  in  which  the  cavity  in  the  dentin  is  of  consider- 
able breadth  and  depth,  the  danger  of  cutting  the  recessional 
lines  of  the  horns  of  the  pulp  and  of  exposing  the  horns  of  the 
pulp  in  squaring  out  the  pulpal  wall  should  be  carefully  consid- 
ered and  such  changes  of  form  made  as  will  certainly  prevent  such 
an  accident.  It  should  be  remembered  that  teeth  with  long,  sharp 
cusps  will  have  long  pulpal  prolongations  pointing  toward  the 
points  of  the  cusps,  and  that  these  are  much  longer  in  the  teeth 
of  children  than  of  adults.  Therefore,  the  lines  of  these  horns 
from  the  pulp  toward  the  points  of  the  cusps  (the  recessional 
lines  of  the  pulpal  horns)  are  dangerous  lines  in  the  excavation 
of  cavities.  Of  these,  the  recessional  line  of  the  mesio-buccal 
horn  in  molars  is  especially  dangerous. 

LAEGE  PIT   CAVITY  IN   CENTRAL  FOSSA  OF   AN   UPPER  FIRST   MOLAR. 

Description.  The  pit  is  open  so  that  the  exploring  tine 
readily  passes  in,  giving  room  to  be  turned  about,  revealing  a 
considerable  decayed  area;  some  ashy  discoloration  shows 
through  the  enamel,  which  also  indicates  undermining  of  the 
enamel. 

Outline  form.  Begin  the  excavation  by  chipping  away  the 
overhanging  enamel  with  straight  chisel  15.  Or,  if  the  orifice 
in  the  enamel  is  still  very  small,  begin  with  straight  chisel  10. 
and  use  the  15  later.  This  may  be  done  by  hand  pressure,  but 
mallet  pressure  is  much  better.  In  using  mallet  pressure  for 
the  purpose  of  chipping  enamel,  the  instrument  should  be  held 
between  the  fingers  with  the  third  finger  resting  against  the 
adjoining  teeth  whenever  practicable.  The  instrument  so  held 
should  be  placed  lightly  on  the  enamel  near  the  margin  of  the 
cavity  and  so  directed  as  to  throw  the  chips  into  the  cavity.  A 
single  quick,  sharp  stroke  should  be  used.  The  grasp  upon  the 
instrument  should  be  suiBcient  to  prevent  the  stroke  of  the  mallet 
from  driving  it  into  the  depths  of  the  cavity  and  causing  pain  by 
striking  its  more  sensitive  parts.  Continue  this  chipping  as  far 
as  the  enamel  can  be  readily  cut  in  this  way,  or  until  sound  den- 
tin is  found  supporting  the  enamel  at  every  point.  Look  care- 
fully to  the  relations  of  the  outline  of  the  cavity  to  the  surface 
and  proceed  at  once  to  cut  out  any  grooves  that  will  interfere 
with  a  perfect  finish  of  the  filling.  Take  hatchet  8-3-23,  or,  if 
the  opening  into  the  cavity  is  too  small  for  this,  take  hatchet 
6-2-23,  and  sweep  its  edge  around  the  dentin  wall  of  the  cavity 
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with  a  few  vigorous  strokes,  loosening  up  and  partially  remov- 
ing the  softened  material,  and  see  whether  or  not  there  are  some 
points  at  which  decay  extends  beneath  the  enamel.  This  is 
readily  determined  by  placing  the  edge  of  the  hatchet  under  any 
suspected  overhanging  enamel  and  pulling  toward  the  occlusal. 
The  edge  will  be  held  if  there  is  any  overhang,  and  the  depth  to 
which  the  blade  has  entered  will  indicate  its  extent.  If  such  an 
overhang  is  found,  chip  the  enamel  away  and  perfect  this  part 
of  the  cavity  outline.  At  this  point,  any  grooves  entering  the 
cavity  that  will  interfere  with  a  perfectly  smooth  finish  of  the 
surface  of  the  filling  should  be  cut  out  as  far  as  necessary  on 
the  same  plan  as  that  described  for  the  small  pit  cavity,  using 
the  smaller  fissure  bur  8  or  10,  and  chipping  away  the  overhang- 
ing enamel  sufficiently  so  that  all  sharpness  of  the  grooves  may 
be  made  smooth  in  finishing  the  filling. 

Eesistance  roKM  AND  RETENTION  FORM.  The  uext  step  should 
be  to  square  up  the  dentin  walls.  If  there  is  a  considerable  mass 
of  decay  obscuring  the  cavity,  it  may  be  first  removed  roughly 
by  a  few  vigorous  strokes  with  spoons  20-9-12  or  15-8-12.  In 
squaring  up  the  dentin  walls,  an  inverted  cone  bur  or  a  square- 
end  fissure  bur  12  should  be  used.  The  fissure  bur  may  be  used 
in  cases  in  which  it  may  be  brought  parallel,  or  nearly  parallel, 
with  the  long  axis  of  the  tooth,  which  can  generally  be  done  in 
the  occlusal  cavities  in  the  upper  first  molars  and  bicuspids. 
This  is  placed  with  its  end  upon  the  pulpal  wall,  and,  while  rotat- 
ing, pressed  laterally  against  one  of  the  surrounding  walls  and 
carried  around  the  whole  cavity  in  a  series  of  cuts.  In  all  deep 
cavities  this  must  be  modified  to  avoid  cutting  the  recessional 
lines  of  the  pulpal  horns  and  thus  avoid  the  possibility  of  expos- 
ing the  pulp,  as  will  be  explained  later.  This  will  square  up  the 
surrounding  dentin  walls  and  the  square  end  of  the  bur  will  leave 
the  pulpal  wall  flat  and  its  angles  with  the  surrounding  walls 
sharp  and  definite.  The  flat  pulpal  wall  completes  the  resistance 
form,  and  if  the  dentin  walls  are  cut  parallel  with  each  other 
in  some  considerable  part,  that  will  be  sufficient  retention  form. 
It  is  necessary,  however,  to  have  these  points  distinctly  in  mind 
in  each  case.  This  is  to  be  taken  as  the  plan  of  squaring  up  the 
surrounding  and  pulpal  walls  (and  axial  walls  in  buccal  and 
labial  cavities)  when  burs  are  used  for  that  purpose.  But  burs 
should  not  be  used  in  this  way  in  such  positions  as  will  endanger 
the  pulp  of  a  tooth.  This  use  of  the  bur  should  be  in  the  smaller 
cavities  only,  or  only  in  particular  parts  of  the  larger  cavities. 
Care  should  be  had  not  to  continue  any  single  cut  so  long  as  to 
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develop  considerable  heat.  Often  much  unnecessary  pain  is  pro- 
duced, and,  occasionally,  serious  injury  done  to  the  pulp  of  the 
tooth  by  the  heat  developed  by  rapidly  rotating  burs. 

To  those  who  have  learned  to  handle  cutting  instruments 
well  and  have  developed  good  finger  power,  the  squaring  up  of 
the  enamel  wall  is  best  done  with  chisels  and  enamel  hatchets. 
Also  the  flattening  of  the  pulpal  wall  will  be  better  and  more 
accurately  done  with  hoe  12-5-6  or  12-5-12,  used  with  a  scraping 
motion.  Often  the  binangle  chisels  may  be  used  to  advantage  in 
this  work,  especially  in  cavities  of  considerable  area. 

Parallel  walls  and  a  flat  pulpal  wall  as  a  seat  give  perfect 
anchorage.  It  will  happen  in  very  broad  cavities  that  decay  will 
approach  the  marginal  ridges  so  closely  at  some  points  that 
insufficient  dentin  will  be  left  to  give  sufficient  strength  to  some 
parts  of  the  walls.  Then  the  dentin  wall  itself,  if  the  condition 
as  to  caries  will  allow,  must  be  sloped  in  such  a  way  as  to  give 
greater  strength,  i.  e.,  flared  outward  in  that  particular  part  so 
that  in  the  deeper  part  the  dentin  will  be  stronger.  While  it  is 
desirable  that  all  parts  of  the  dentin  walls  be  parallel,  this  must 
not  be  regarded  as  a  necessity  that  shall  lead  to  cutting  them  too 
thin.  Any  two  walls  parallel  with  each  other  will  generally  give 
sufficient  anchorage.    No  undercuts  are  required. 

Convenience  form.  Generally  such  cavities  need  no  con- 
venience points  for  starting  fillings,  but  when  large  and  the 
operator  feels  that  slight  convenience  points  will  aid  him,  there 
is  no  special  objection  to  their  use.  They  should  be  placed  in 
the  walls  in  the  distal  portion  of  the  cavity  and  not  in  the  pulpal 
wall. 

Removal  of  remaining  carious  dentin.  The  deeper  portion 
should  be  freed  of  any  remaining  softened  material  with  the  spoon 
excavators.  In  no  case  should  any  decayed  and  softened  mate- 
rial be  left.  It  is  better  to  expose  the  pulp  of  the  tooth  than  to 
leave  it  covered  only  with  softened  dentin. 

Finish  of  enamel  wall.  When  the  walls  of  the  cavity  have 
been  squared  up  and  the  angles  of  the  pulpal  wall  with  the  sur- 
rounding walls  made  sharp  and  definite,  and  all  carious  material 
removed,  the  enamel  walls  may  be  planed  to  form  and  made 
smooth  in  every  part.  Unless  the  enamel  walls  approach  very 
close  to  the  marginal  ridges,  they  may  be  in  the  same  plane  with 
the  dentin  walls,  or  parallel  to  the  long  axis  of  the  tooth.  But 
if  they  do  approach  closely  to  the  marginal  ridges,  the  enamel 
rods  will  be  inclined  toward  the  ridges,  and  the  enamel  wall  must 
be  similarly  inclined  to  be  in  correct  form.    This  may  always  be 


128  THE    TECHNICAL   PKOCEDUBES   IN   FILLING   TEETH. 

discovered  by  noting  carefully  the  direction  of  the  cleavage  of 
the  enamel  while  chipping  it  away.  The  inclination  of  the  enamel 
wall  should  be  made  to  correspond  with  the  enamel  cleavage 
wherever  this  inclines  away  from  the  center  of  the  cavity,  i.  e., 
toward  the  circumference  of  the  occlusal  surface.  After  the 
enamel  wall  is  in  correct  form  and  planed  smooth,  the  cavo-sur- 
face  angle  should  be  slightly  beveled  in  every  part.  This  bevel 
should  not  extend  to  more  than  one-fourth  the  thickness  of  the 
enamel,  and  often  should  be  much  less. 

Toilet  of  the  cavity.  The  making  of  the  toilet  of  the  cavity 
is  the  last  thing  done  before  beginning  the  process  of  inserting 
the  filling.  This  should  be  left  until  all  other  preliminary  work 
has  been  completed.  Everything  else  should  be  in  readiness  to 
proceed  at  once  with  the  filling  when  this  is  done. 

(1.)  If  the  cavity  is  dry  and  freshly  cut,  the  enamel  wall 
finished  and  the  cavo-surface  angle  beveled,  and  it  is  intended 
to  immediately  insert  the  filling,  the  chip-blower  should  first  be 
used  to  clear  the  cavity  of  all  cuttings  and  fine  dust  that  may  be 
thus  removed.  Then  a  bit  of  spunk,  or  a  pellet  of  absorbent  cot- 
ton —  the  latter  is  better,  should  be  taken  in  the  foil  pliers  and 
every  part  of  the  cavity  carefully  swept.  With  a  second  pellet 
of  cotton,  every  part  of  the  walls  and  margins  of  the  cavity 
should  be  carefully  rubbed  to  remove  the  last  trace  of  adhering 
particles  of  dust.  It  is  well  to  use  the  air  blast  again  to  remove 
particles  of  dust  that  have  been  loosened  from  the  walls  but  have 
not  adhered  to  the  cotton.  If  there  is  no  leak  in  the  rubber  dam 
and  no  appearance  of  moisture  anywhere,  the  filling  should  be 
begun  at  once.  The  habit  sometimes  indulged  in  of  swabbing 
out  cavities  thus  prepared  with  alcohol  or  other  substance  for  a 
better  cleaning,  is  useless  and  is  liable  to  do  harm  by  introducing 
something  with  the  liquid  that  will  not  be  easily  removed. 

(2.)  If  a  fixed  oil*  of  any  kind  has  been  used  in  the  cavity, 
the  removal  of  which  may  be  incomplete,  free  swabbing  with 
alcohol,  or  sulphuric  ether,  is  desirable  for  cleaning  purposes 
and  to  free  the  walls  of  the  cavity  of  the  oil.  This  should  be 
repeated  several  times  and  much  care  should  be  taken  to  have 
the  alcohol  or  ether  pure  and  clean.  Simple  wiping  of  the  cavity 
with  cotton  moistened  with  alcohol  is  not  sufficient.  It  should 
be  a  thorough  washing.  The  cavity  should  then  be  dried  with 
cotton,  followed  by  the  chip-blower.     Every  part  of  the  sur- 


•  The  essential  oils,  when  pure,  evaporate  completely.  But  they  are  often  adul- 
terated with  fixed  oils.  A  pure  essential  oil  dropped  upon  a  clean  white  paper  will 
dry  and  leave  no  mark.    If  adulterated  with  a  fised  oil,  a  spot  will  be  left. 


Fig.  127 


Fill     127.      .\    l.h. .ikiogroph    ot    sails    ilial.vzcd    (n.ni    (ho    saliva    aii.l    rr.vslallizcil    I'.v    .lomg. 

foiiniii!;  a  loaling  on  the-  glass.  Thcso  sails  aiul  nisd  llio  «niiim.v  matf-rial  from  (ho  sahva,  arc  left 
ill  tlie  same  maimiT  on  the  walls  of  tlif  cavil.v  whcnovcr  a  cavil.v  wet  with  saliva  i.s  dnc-d  by  the  wann 
air  blast.     .\nv  one  ina\'  see  the  film  l\v  <lryins;  a  rlrop  of  saliva  on  a  clean  glass. 
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rounding  walls  and  margins  should  be  gone  over  with  a  cutting 
instrument  and  scraped  to  form  fresh  cut,  clean  surfaces.  After 
this,  the  toilet  proper  should  be  made  as  previously  stated. 

(3.)  If  a  leak  in  the  rubber  dam  has  occurred,  or  if  from 
any  cause  some  portion  of  a  cavity  wall  has  become  wet  with 
saliva  or  any  fluid  exuded  from  about  the  gingival  margin,  or 
elsewhere,  this  should  be  wiped  away  with  absorbent  cotton  and 
then  dried  by  the  air  blast.  Then  all  parts  noticed  as  having 
been  wet,  and  as  much  more  as  may  be  necessary  for  certainty 
of  including  all,  should  be  trimmed,  planed  or  scraped,  to  give  a 
perfect  fresh-cut  surface.  Then  the  toilet  should  be  made.  In 
such  cases,  the  walls  of  the  cavity  can  not  be  cleaned  by  drying. 
It  is  just  as  important  to  have  cavity  walls  clean  as  to  have  them 
dry.  The  saliva  or  serum  that  may  exude  from  the  soft  tissues 
are  each  loaded  with  salts,  mucin  or  albuminoids,  that  are  left 
on  the  cavity  wall  after  it  has  been  dried.  Figure  127  is  a  photo- 
micrograph of  salts  from  the  saliva  left  from  the  evaporation  of 
the  distilled  water  into  which  these  salts  were  dialyzed  to  free 
them  from  the  mucin,  albuminoid  and  gummy  material.  The 
illustration  includes  only  the  margin  of  salts  deposited  from  a 
tiny  drop.  Any  one  may  see  this  deposit  from  the  saliva  by 
placing  a  small  drop  of  saliva  on  a  clean  glass  and  allowing  it 
to  dry. 

In  the  drying  of  a  spot  of  moisture  on  a  cavity  wall,  the 
mucin  and  gummy  material  would  be  left  as  a  hard  transparent 
film  with  the  salt  crystals.  In  drying  with  hot  air  or  cold  air 
without  other  preparation,  this  mass  of  crystals  and  gummy 
remains  would  be  left  and  the  filling  placed  over  it.  These  mate- 
rials will  subsequently  dissolve  out,  forming  a  leak.  This  may 
not  be  much,  but  where  these  dissolve  out,  acids  may  and  will  go 
in  if  it  is  at  any  point  on  the  margin  where  microorganisms  may 
grow ;  and  decay  may  easily  recur.  If,  at  a  point  that  is  well 
cleaned,  perhaps  it  will  be  seen  only  as  a  discoloration,  or 
so-called  blue  margin. 

(4.)  In  cases  in  which  the  cavity  has  been  prepared  and 
the  filling  is  delayed  until  another  sitting;  immediately  before 
the  filling  is  placed,  the  walls  and  margins  should  always  be  so 
trimmed  as  to  give  perfectly  fresh  cut  surfaces  to  fill  against, 
no  matter  how  complete  the  previous  preparation  nor  how  per- 
fect the  temporary  filling  may  have  been.  Then  the  final  toilet 
of  the  cavity  may  be  made.  In  case  it  is  expected  that  the  filling 
will  be  made  at  another  sitting,  the  final  finish  of  the  cavity 
should  be  made  at  that  time.    To  sum  this  all  up  in  one  sentence, 
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every  filling  of  whatever  description  that  is  intended  for  perma- 
nence should  be  made  against  clean  freshly  cut  walls.  These 
need  neither  washing  nor  drying.  But  they  should  be  freed  from 
all  chips  and  dust  as  described. 

The  above  will  be  taken  as  the  method  under  the  varying 
conditions  named  of  making  the  toilet  of  a  cavity  whenever,  and 
wherever,  this  is  mentioned  in  the  following  pages.  The  descrip- 
tion of  the  process  will  not  be  repeated,  as  that  given  here  is 
regarded  as  applying  to  all  possible  locations  and  conditions. 

DEEP  OCCLUSAL  CAVITIES  IN   MOLARS. 
ILLUSTRATIONS:    FIGURES  128137. 

Turning  now  to  the  management  of  deep  pit  cavities  in  the 
occlusal  surfaces  of  molars,  we  may  illustrate  the  process  of 
excavation  more  completely.  The  operator  should  have  clearly 
in  his  mind  not  only  the  form  of  the  tooth,  but  every  part  of  its 
anatomy  clearly  outlined,  together  with  the  length  of  the  horns 
of  the  pulp  in  teeth  with  long,  sharp  cusps,  as  compared  with  the 
length  of  the  horns  of  the  pulp  in  teeth  with  short,  obtuse  cusps, 
the  probable  form  of  these  in  the  child  and  the  reduction  of  the 
size  of  the  pulp  and  the  shortening  of  its  horns  that  occurs  with 
age.  In  the  child  the  pulp  will  become  exposed  by  a  decay  of 
much  less  depth  than  it  would  do  if  the  patient  were  thirty  or 
forty  years  old.  It  is  also  much  more  liable  to  be  exposed  in 
the  preparation  of  cavities  unless  these  matters  are  held  clearly 
in  view.  In  this,  the  recessional  lines  of  the  pulpal  horns  are 
of  especial  importance  and  require  careful  consideration. 

Description  of  case.  In  Figure  128  an  upper  molar  is  rep- 
resented with  a  large  pulp  chamber  and  with  long  pulpal  horns. 
It  is  split  bucco-lingually,  exposing  a  decay,  which,  under  the 
conditions,  is  dangerously  deep.  It  is  the  first  illustration  in  a 
series  of  ten  for  the  purpose  of  more  fully  explaining  the  steps 
in  excavating  such  cavities  and  avoiding  the  dangers  of  pulp 
exposure. 

Outline  form.  Such  a  cavity  is  opened  best  with  chisels, 
such  as  straight  chisel  15  and  binangle  chisel  15-8-6.  The  instru- 
ment should  be  placed  near  the  margin  of  the  pit  and  used  with 
hand  pressure,  throwing  the  chips  into  the  cavity  as  represented 
in  Figure  128.  This  should  be  continued,  going  partly  around 
the  original  opening,  as  shown  in  Figure  129,  enlarging  the  open- 
ing and  substituting  the  mallet  for  the  hand  pressure.  This  will 
give  room  for  the  cavity  to  be  cleared  of  the  chips  thrown  loosely 
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Fins.  12S-137.  The  pxcaviition  nf  <loop  occliisnl  en vi ties  in  tlio  ninlars,  illusfratrH  pro^rrs- 
sivcly  in  ton  pen  pictures  of  a  cavil y  in  nn  npprr  nmlar,  split  bnrcn-linKiially.  Tho  enamel  and 
dentin  arc  distinfruisliftl  definitely  in  each  picture.  In  this  ease  the  tooth  represented  is  from  a  young 
person,   in  which  tho  horns  of  the  pulp  are  still  very  long,   and    in   danger  of  exposure. 

Fin.  128.  Tho  distal  half  of  the  split  tooth,  displaying  the  carious  area  in  the  dentin  with 
its  relation  to  the  crests  of  the  marginal   ridges  of   the   pulp.     Opening  the  cavity   with   the   chisel. 

Fig.   120.      Progress  of  opening  the  cavity   with   the  chisel. 

Fifl.  l.'JO.  Further  progress  in  chipping  away  the  underiTiined  Lnanicl,  using  the  chijel  with 
the  pulling  movement. 

Fio,   131.  Shaving  the  enamel  walls  to  form  with  the  chisel,  and  smoothing  them. 

Fig.  132.  Removing  softened  material  with  spoon  20-9-12.  In  this  case  this  is  done  before 
squaring  up  tin-  driilin  walls  because  there  is  believed  to  be  danger  of  exposing  the  pul|)  of  Ihe  lootb. 
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Fig.  136. 


Fig.   137 


Fig.  133.  The  cavity  with  concave  pulpal  wall  as  left  when  the  decayed  material  is  removed. 
The  pulp  is  not  exposed. 

Fu).  ];i4.  Thi-  cavity  witli  llu-  tiniliii  walls  squared  up  to  the  full  .Icjith  iH  tlu'  dccayiMl  aiea. 
The  iiioximity  ot  the  cuttiii;;  In  llu-  i  reessional  Ihns  <it  Ihi-  miir;;inal  crests  ol  tin-  luilp,  which 
may  be  traced  in  the  picture,  shows  that  to  square  up  the  dentin  walls  to  this  depth  would  bo  a  very 
dangerous   proceeding,   because  of   the  great   liability   of   exposing   the   horns  of   the   pulp. 

Fig.  135.  The  same  cavity  with  ledge  cut  with  square  angli-s  instead  of  squaring  up  the  dentin 
walls  to  the  full  depth.  The  squaring  tip  of  the  dentin  walls  may  be  but  part  way  round  the 
cavity  in  any  case  in  which  exposure  of  the  pulp  is  especially  feared,  as  shown  in  Figures  136,  137. 

FiQ.  136.  Using  the  binangle  chisel  or  enamel  hatchet  with  a  scraping  motion  in  squaring  up 
the  dentin  wall  and  cutting  a  ledge  around  the  deeper  portion  of  the  cavity. 

Fig.  137.  Using  the  fissure  liur  for  squaring  up  the  dentin  walls,  and  cutting  a  ledge  around 
the  deeper  part  of  the  cavity. 
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into  it.  Then  the  same  instrument  may  reach  across  to  the  oppo- 
site side  and  its  edge  (which  must  be  very  sharp)  engaged  near 
the  margin  of  the  pit,  and,  with  a  puUing  motion,  by  hand  pres- 
sure, the  undermined  enamel  may  be  rapidly  split  off,  as  shown 
in  Figure  130.  This  pulling  motion  in  splitting  off  undermined 
enamel  is  peculiarly  effective  and  rapid  if  the  enamel  is  touched 
just  right.  The  direction  of  force  after  engaging  the  edge  of 
the  chisel  is  shown  by  the  small  arrow  placed  above  the  instru- 
ment point  in  Figure  130.  This  kind  of  chipping  should  be  con- 
tinued until  the  enamel  is  foimd  to  be  supported  by  sound  dentin, 
in  which  case  it  will  not  chip  away  so  easily ;  and  if  the  use  of 
considerable  force  is  persisted  in,  it  will  crumble  instead  of  split- 
ting. The  enamel  wall  should  be  smoothly  trimmed  parallel 
to  the  long  axis  of  the  tooth  in  all  of  its  parts,  as  shown  in  Fig- 
ure 131.  All  of  the  circumference  of  the  dento-enamel  junction 
should  be  carefully  examined  with  the  edge  of  hatchet  6-2-23, 
by  sweeping  it  around  the  cavity  to  see  if  any  points  of  softening 
remain,  or  if  further  undermining  of  the  enamel  can  be  dis- 
covered. If  the  edge  of  the  hatchet  readily  catches  under  the 
margin  of  the  enamel,  it  should  be  cut  away  until  the  hatchet  no 
longer  catches.  This  completes  roughly  the  outline  form,  except 
as  it  may  be  necessary  to  follow  out  deep  grooves,  which  these 
illustrations  are  unfavoral>le  for  showing. 

Removal  op  decay  when  exposure  of  pulp  is  feared.  The 
opening  of  the  cavity  is  such  that  if  the  pulp  should  be  found 
exposed  at  any  point  upon  removal  of  the  decay,  it  will  be  ready 
for  immediate  treatment  and  protection  by  a  temporary  filling. 
It  is  often  best  in  such  a  cavity  to  remove  the  decay  before  com- 
pleting the  resistance  and  retention  form  and  gain  further 
insight  as  to  its  depth.  Up  to  this  point  it  would  be  entirely 
wrong  to  make  more  than  the  most  superficial  examination  of 
the  depth  of  the  decay,  or  to  do  anything  that  might  possibly  dis- 
turb an  exposed  pulp.  Any  examination  of  the  extent  of  the 
cavity  up  to  this  time  should  be  directed  to  the  lateral  extension 
under  the  enamel  and  not  in  the  direction  of  its  depth.  If  the 
rubber  dam  has  not  been  placed  in  the  beginning,  it  should  be 
placed  before  going  furtlier. 

The  next  movement  is  shown  in  Figure  132.  The  walls  have 
been  so  trimmed  that  the  lateral  margins  of  the  area  of  softened 
dentin  may  be  approached  from  any  point.  For  a  cavity  of  this 
extent,  spoon  20-9-12  should  be  chosen  and  the  edge  examined 
to  see  that  it  is  sharp.  It  should  be  introduced  under  the  most 
convenient  margin  of  the  decayed  area,  as  shown  in  Figure  132, 
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and  driven  under  it  with  a  circular  motion,  following  as  closely 
as  possible  the  hard  dentin  beneath,  the  endeavor  being  to  turn 
out  the  whole  of  the  softened  mass  at  a  single  sweep.  Often  this 
may  be  done,  but  frequently  it  will  hang  at  one  side  or  the  other 
and  require  a  second,  more  rarely  a  third,  stroke  to  completely 
remove  it.  In  the  case  under  consideration,  the  pulp  is  not 
exposed  in  this  process.  Any  remaining  softened  material  is 
now  carefully  removed  by  a  scraping  motion  with  the  same 
instrument,  and  its  fellow,  and  all  parts  of  the  cavity  cleaned. 

Completion  of  outline  form.  The  cavity  is  now  in  the 
form  shown  in  Figure  133,  which,  in  a  young  person,  must  be 
regarded  as  a  deep  cavity.  At  this  point  any  deep  grooves  that 
would  interfere  with  the  perfect  finish  of  the  filling  should  be 
cut  out  to  obtain  a  finishing  point,  thus  completing  the  outline 
form.  The  grooves  in  a  cavity  of  this  depth  need  to  be  cut  no 
deeper  than  just  a  little  into  the  dentin.  But  no  endeavor  will 
be  made  to  show  them  in  the  present  cavity. 

Resistance  form  and  retention  form.  If  it  is  the  judgment 
of  the  operator  that  the  pulp  of  the  tooth  will  be  in  no  danger 
from  the  proceeding,  the  pulpal  wall  should  now  be  squared  out 
and  made  flat,  as  shown  in  Figure  134,  completing  the  resistance 
form  and  the  retention  form.  An  examination  of  the  figure, 
however,  shows  plainly  that  such  a  procedure  would,  under  the 
conditions,  be  extremely  hazardous.  On  the  lingual,  the  reces- 
sional line  of  the  lingual  horn  of  the  pulp  as  shown,  is  danger- 
ously approached  or  actually  cut,  and  on  the  buccal  it  is  also 
closely  approached,  though  as  this  tooth  is  cut  from  buccal  to 
lingual  only  the  extended  crest  of  the  pulp  is  shown  on  the  buccal 
side,  the  horns  proper  under  the  point  of  the  cusp  being  much 
longer.  For  these  reasons  great  care  should  be  taken  in  squaring 
out  deep  cavities  in  the  teeth  of  young  people,  that  unnecessary 
pulp  exposure  may  be  avoided.  Therefore,  for  the  completion 
of  the  retention  and  the  resistance  form,  a  ledge  should  be  cut 
around  the  border  of  the  deeper  part  of  the  cavity,  as  shown  in 
Figure  135.  In  this  procedure  the  recessional  line  of  the  horn 
of  the  pulp  is  approached  less  closely  and  the  point  of  approach 
is  farther  from  the  pulp.  In  doing  this,  the  better  plan  is  to  use 
the  enamel  hatchets  or  the  binangle  chisels,  placing  the  blade  as 
shown  in  Figure  136,  using  a  scraping  motion,  or,  in  some  cases, 
the  fissure  bur  may  be  used  as  shown  in  Figure  137. 

Neither  is  it  necessary  in  a  cavity  of  this  depth  that  even 
this  ledge  be  cut  all  the  way  around  the  cavity.  Certainly  it  is 
better  to  leave  parts  sloped  or  rounded  away  for  the  protection 
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of  the  horns  of  the  pulp,  than  to  run  imminent  risk  of  exposing 
them.  But  always  sufBcient  ledges  should  be  obtained  to  furnish 
ample  seating  area  to  prevent  the  possibility  of  a  filling  tipping 
and  moving  on  a  rounded  surface  like  that  shown  in  Figure  133. 
Such  a  cavity  is  the  most  difficult  of  all  forms  to  fill  satisfactorily 
and  should  not  be  attempted.  Filling  the  rounded  portion  with 
cement  does  not  help  matters.  In  such  cases  ledges  of  firm  den- 
tin should  be  had  to  receive  the  stress  to  prevent  the  possibility 
of  movement,  both  in  the  packing  of  gold  or  amalgam,  and  also 
in  the  after  stress  of  usage  in  mastication.  When  this  has  been 
done,  the  deeper  rounded  portion  may  be  filled  to  the  level  of  the 
ledges  with  cement  to  act  as  a  non-conductor  of  thermal  changes 
when  that  is  thought  desirable. 

Convenience  form.  The  cavity  should  be  carefully  exam- 
ined with  reference  to  convenience  form  for  insertion  of  the  fill- 
ing. For  filling  with  amalgam,  the  rule  will  be  that  nothing  more 
is  required;  but  for  filling  with  gold  in  a  cavity  of  such  depth, 
one  should  be  careful  to  have  the  approach  for  plugging  instru- 
ments such  that  the  filling  can  be  easily  packed  against  every 
part  of  every  wall  of  the  cavity  by  direct  mallet  force.  In  upper 
first  molars  this  is  generally  easily  done  when  the  walls  are 
parallel  with  the  long  axis  of  the  tooth.  But  in  upper  second  and 
third  molars  and  in  any  of  the  lower  molars,  the  mesial  wall  or 
the  mesial  and  part  of  the  buccal  wall  or  both  should  be  sloped 
more  toward  the  marginal  ridge,  cut  to  its  crest,  or  even  cut 
slightly  over  the  marginal  ridge,  to  give  convenience  and  cer- 
tainty in  packing  gold  against  them.  Therefore,  such  modifica- 
tions should  be  made  as  this  may  demand,  completing  the  con- 
venience form. 

Finish  of  enamel  wall  and  toilet  of  cavity.  Finally  the 
enamel  walls  must  be  finished  and  the  cavo-surface  angle  slightly 
beveled,  and  the  toilet  of  the  cavity  made  by  sweeping  out  the 
last  of  the  cuttings  not  removable  with  the  air  syringe. 

Variations.  In  very  deep  cavities  of  this  class,  and  espe- 
cially when  it  is  suspected  that  the  pulp  is  near  exposure,  it  is 
well  to  fill  the  deeper  portion  as  far  as  the  ledge  cut  around  the 
margin  with  cement  and  allow  this  to  harden  before  placing  gold 
or  amalgam.  The  best  way  to  do  this  is  to  cut  a  bit  of  stiff  paper 
or  light  cardboard  to  fit  the  cavity  loosely,  and,  having  mixed 
the  cement  and  worked  it  until  it  begins  to  stiffen,  form  a  globule 
of  suitable  size  and  take  this  on  the  paper  and  place  both  in  the 
cavity,  forcing  the  cement  into  the  concavity  in  the  dentin  by 
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pressure  on  the  paper.  When  the  cement  becomes  hard,  the 
paper  may  be  pulled  away. 

Another  matter  briefly  mentioned  above,  that  frequently 
becomes  important,  is  shown  in  the  split  cavity.  Figures  138-141. 
In  this  case,  as  shown  in  Figures  138,  139,  of  a  molar  tooth  split 
mesio-distally,  there  are  two  decays,  one  in  the  central  pit  and 
one  in  the  distal  pit,  both  extending  widely  along  the  dento- 
enamel  junction,  almost  completely  undermining  the  enamel  of 
the  occlusal  surface  in  the  mesio-distal  direction.  This  has  gone 
so  far  that  only  the  marginal  ridges  on  the  mesial  and  distal 
can  be  retained.  If  the  dentin  walls  were  cut  parallel  with  the 
long  axis  of  the  tooth,  the  strength  of  the  dentin  remaining 
would  be  insufficient.  In  such  cases,  the  mesial  and  distal  walls, 
one  or  both,  should  be  so  sloped  as  to  retain  sufficient  strength 
of  dentin,  as  shown  in  Figures  140, 141.  To  the  buccal  and  to  the 
lingual  of  the  cavity,  there  is  abundant  material  and  a  sufficient 
part  of  these  walls  may  be  made  parallel  to  render  the  filling  per- 
fectly secure.  This  is  especially  true  in  cases  in  which  the  depth 
in  relation  to  the  pulp,  the  patient  being  of  mature  age,  allows 
the  full  squaring  out  of  the  pulpal  wall,  as  represented  in  this 
case. 

It  should  be  noticed  also  that  the  disto-lingual  groove  in 
Figure  140,  and  the  buccal  groove  in  Figure  141,  were  each  made 
with  a  cut  which  only  entered  the  dentin  a  little,  not  cutting  this 
part  to  the  depth  of  the  principal  cavity.  Deep  cutting  in  these 
position  weakens  the  tooth  without  accomplishing  any  mechan- 
ical or  protective  advantage.  Cuts  following  out  grooves  in 
order  to  find  points  to  make  a  good  finish,  should  always  be  deep 
enough  for  independent  anchorage  of  the  ends  farthest  out  from 
the  cavity.  In  these  illustrations  the  enamel  cap  has  been  made 
sufficiently  prominent  for  the  dento-enamel  junction  to  be  fol- 
lowed in  all  of  the  parts.  It  should  be  particularly  noted  that  this 
line  rises  as  the  enamel  is  cut  back  onto  the  slopes  of  the  cusps, 
apparently  deepening  the  cavity.  The  size  and  form  of  the  pulp 
chamber  in  this  case  represents  greater  age  of  the  patient  than 
that  in  the  previous  series  of  illustrations,  giving  more  freedom 
in  squaring  out  the  pulpal  wall. 

Figures  142-144  represent  a  tooth  with  decay,  cavity  pre- 
pared, and  filling  placed,  in  a  similar  case  to  that  shown  in  Fig- 
ures 138-141.  The  excavation  of  such  cavities  as  these  is  carried 
out  in  a  manner  practically  the  same  in  its  details  as  that 
represented  in  Figures  128-137.  There  is  considerably  more 
chipping  of  enamel  in  uncovering  the  areas  of  decay,  and  some- 
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Kics.  138-141  inclusive.  Split  tip|H'r  molar,  showins:  cavities  that  have  bepin  in  the  central 
and  distal  occlusal  pits,  which  havi-  uiidcrTinncd  most  of  the  enamel  on  the  line  of  the  mcsio-distal 
section.  In  this  case,  as  shown  in  Figures  140,  141,  the  mesial  and  distal  niarpinal  ridges  are 
closely  approached  in  removing  the  last  traces  of  the  decay  undermining  the  enamel.  These  walls, 
therefore,  are  not  made  parallel  but  are  sloped  outward  in  order  that  there  may  be  more  strength 
of  dentin  left.  Notice  also  that  in  eutling  out  the  disto-lingiial  groove.  Figure  140,  and  the  buccal 
groove,  Figure  141,  these  have  been  made  only  a  little  deeper  than  the  thickness  of  the  enamel. 
In  tliis  case  the  person  is  of  mature  age  and  there  is  not  the  same  danger  of  pulp  exposure  as  in  the 
case  represented   in  the  series,   Figures  128-137. 
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Fig.  142.  .\  cavity  formed  by  beginninBS  of  decay  in  the  contra]  and  distal  pits  in  an  upper 
molar  similar  to   tliat  shown   in  Figures  138-141. 

Fig.  143.  The  cavity.  Figure  142,  prepared  for  filling.  In  this  case  the  mesiobuccal  angle  of 
the  cavity  and  the  mesial  half  of  the  buccal  wall  have  been  strongly  sloped  to  the  mesial  and  to  the 
buccal  for  convenience  in  placing  the  filling.  Tliis  plan  of  inclination  of  the  cavity  walls  is  often 
much   more   necessary   in   cavities   in    the   second    and    third    molars. 

Fig.   144.     The  same  as  in  Figure   143,  with   ihe  filling  placed  and   finished. 
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times  the  oblique  ridge  must  lie  cut  through  along  the  distal 
groove  with  the  bur  in  the  same  manner  that  grooves  are  cut  out 
elsewhere  before  the  enamel  can  be  chipped  away,  connecting  the 
two  cavities.  When  this  is  done,  however,  it  is  easily  removed. 
It  is  also  necessary  to  follow  out  the  disto-lingual  groove  to  the 
crest  of  the  marginal  ridge,  and  often  over  it  onto  the  lingual 
surface.  These,  however,  are  minor  differences  in  the  same  plan 
of  procedure.  In  this  case  the  mesial  half  of  the  buccal  wall  and 
the  mesial  wall,  including  the  mesio-buccal  angle,  have  been 
strongly  sloped  toward  the  marginal  ridges  for  convenience  in 
packing  gold  against  them. 

In  second  and  third  molars  some  differences  of  procedure 
and  of  instrumentation  are  necessary  on  account  of  the  differ- 
ences of  position.  Often  the  bur  can  not  be  brought  into  position 
for  effective  use  in  squaring  up  the  surrounding  and  pulpal 
walls,  and  this  is  done  best  with  the  hoe  12-5-12,  or,  in  some  posi- 
tions, especially  in  lower  molars,  hoe  12-5-23,  used  with  a  scrap- 
ing motion.  In  some  cases  the  bur  may  be  used  effectively  in  the 
contra-angle  hand-piece.  Figure  25,  but  this  is  an  awkward  and 
generally  ineffective  instrument  and  its  use  instead  of  hand 
instruments  should  be  reserved  for  cases  of  the  greatest  neces- 
sity. This  instrument  is,  however,  much  better  than  the  right- 
angle  hand-piece  formerly  used,  for  the  reason  that  the  working 
point  is  in  the  line  of  the  shaft,  which  gives  it  the  proper  balance 
in  the  hand.  Often  one  can  not  follow  the  progress  of  the  work 
well  with  the  eye  and  there  is  much  greater  danger  of  inaccurate 
cutting,  which  increases  the  risk  of  pulp  exposure. 

The  mesial  wall,  and  especially  the  mesio-buccal  angle  of 
occlusal  cavities  in  the  second  and  third  molars,  should  be  so 
inclined  to  the  mesial  and  buccal  as  to  allow  of  packing  gold 
against  them  easily.  The  amount  of  this  inclination  will  depend 
upon  the  position  and  the  character  of  the  approach  to  the  cavity. 
If  the  mouth  of  the  patient  opens  well,  giving  a  good  view,  and 
allows  instruments  to  be  placed  very  nearly  parallel  with  the 
long  axis  of  the  tooth  operated,  very  little  inclination  mesially 
and  buccally  will  be  required.  If,  on  the  other  hand,  the  mouth 
does  not  open  well  and  the  approach  of  the  instruments  must  be 
at  a  considerable  inclination  to  the  distal,  the  mesial  wall  and 
the  mesio-buccal  angle  must  be  inclined  in  proportion,  or  suffi- 
ciently to  allow  of  mallet  force  being  applied  parallel  with  the 
plane  of  this  wall  and  angle.  Any  failure  in  this  will  require,  in 
filling  with  gold,  that  the  gold  be  packed  against  this  wall  with 
reverse  pluggers  or  by  lateral  hand  pressure,  which  greatly 
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increases  the  diflSculty  of  making  a  good  filling.  When  the  prepa- 
ration is  for  amalgam  fillings,  this  is  not  demanded  but  it  is  still 
desirable. 

When  the  distal  pit  in  the  occlusal  surface  of  the  upper 
molars  is  the  seat  of  operation,  the  procedure  is  not  essentially 
different,  except  that  the  approach  should  be  rather  more  from 
the  buccal.  The  same  instruments  and  the  same  methods  should 
be  employed.  In  these,  it  is  very  generally  necessary  to  cut  out 
the  disto-lingual  groove  to  the  crest  of  the  lingual  marginal  ridge, 
and  frequently  to  follow  it  over  onto  the  lingual  surface  of  the 
tooth.  This  should  be  done  with  the  inverted  cone  bur,  as  previ- 
ously described,  followed  by  the  necessary  chipping  of  the  enamel 
with  hand  instruments.  In  the  lower  molars  the  grooves  are  gen- 
erally deeper  and  more  deeply  sulcate  than  in  the  upper  molars 
(except  the  disto-lingual  groove),  and  will  much  oftener  require 
cutting  out  to  the  crests  of  the  marginal  ridges. 

In  the  lower  molars  there  will  often  be  a  decay  starting  in  a 
pit  to  the  mesial  and  a  pit  to  the  distal  of  the  central  pit.  When 
this  occurs  and  the  decay  has  burrowed  rapidly  along  the 
dento-enamel  junction,  nearly  the  whole  occlusal  surface  must  be 
removed,  making  a  very  broad  cavity,  as  shown  in  Figure  145. 
Often  these  are  comparatively  shallow,  and  again  the  central  pit 
decay  only  will  be  deep,  so  that  a  ledge  may  be  formed  to  the 
mesial  and  distal,  on  which  to  rest  the  filling  after  the  deeper 
central  part  has  been  filled  with  cement  in  cases  in  which  a  non- 
conductor seems  desirable. 

When  the  walls  of  cavities  approach  the  crests  of  the  mar- 
ginal ridges,  as  in  that  shown  in  Figure  145,  care  must  be  taken 
as  to  the  direction  of  the  enamel  rods  forming  the  wall,  to  see 
that  there  are  no  short  ends  left  at  the  cavo-surface  angle.  It  is 
best  to  bevel  the  cavo-surface  angle  slightly  in  all  such  cases  with 
a  chisel  held  lightly  in  the  fingers,  using  with  a  planing  motion,  as 
shown  in  Figure  146.  This  motion  should  be  along  the  length  of 
the  cavo-surface  angle.  This  lessens  the  liability  of  cheeking  this 
angle  in  packing  gold  over  it,  and  is  also  especially  important  in 
preventing  checking  in  usage  in  mastication.  Very  many  occlu- 
sal fillings  come  to  have  imperfect  margins  within  a  few  years 
from  the  checking  of  the  cavo-surface  angle  of  the  enamel  by 
usage,  and  this  should  be  prevented.  This  checking  of  the  enamel 
in  usage  has  become  especially  prominent  in  connection  with  the 
use  of  porcelain  inlays  in  occlusal  surfaces,  and  will  be  so  with 
the  more  recent  gold  inlays  unless  this  matter  be  looked  to  with 
great  care.    This  applies  to  all  cavities  in  occlusal  surfaces  where 


Fio.  145. 


Fig.   145.     A  lower  molar  with  a  broad   but  not  very  deep  occlusal   cavity. 

Fio.  14G.  An  outline  of  the  tooth  and  cavity,  Figure  14G,  with  a  chisel  in  position  tor 
beveling  the  cavo-surface  angle  of  the  cavity.  The  motion  of  the  chisel  is  parallel  with  the  cavity 
margin. 
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these  walls  are  so  near  the  crest  of  the  marginal  ridges  that  the 
enamel  rods  may  be  parallel  with  the  cavity  wall. 

The  chipping  of  undermined  enamel  in  obtaining  the  outline 
form  in  the  lower  molars  is  so  similar  to  that  described  for  the 
upper  molars  that  no  separate  description  seems  to  be  needed. 
In  principle  it  is  the  same.  Differences  in  position  give  rise  to 
some  little  differences  in  instrumentation.  These  teeth  fre- 
quently have  a  lingual  inclination  which  renders  occlusal  cavities 
less  easy  of  approach.  In  this  they  present  great  variation,  many 
being  as  easy  of  approach  as  the  upper  teeth,  and  some  easier. 
Yet,  frequently  there  occurs  a  lingual  inclination  that  renders 
them  very  difficult.  The  rule  is  that  the  lower  molars  are  most 
accessible  to  instruments  which  approach  them  over  the  median 
line  at  the  upper  front  teeth,  or  when  much  inclined  lingually  a 
line  over  the  cuspid  of  the  opposite  side  is  often  better.  (See 
Figure  52,  finger  positions.)  In  many  cases  these  cavities,  when 
in  the  right  lower  molars,  are  easily  approached  from  a  position 
left  side  behind  with  the  instrument  shaft  close  against  the  side 
of  the  face.    (See  Figure  54,  finger  positions.) 

If  these  are  prepared  for  filling  with  gold  by  the  use  <'f 
direct  force,  the  mesial  wall  must  be  inclined  to  the  mesial  and 
the  mesial  portion  of  the  buccal  wall  must  be  strongly  inclined 
to  the  buccal  to  allow  of  direct  force  being  used.  It  is  in  such 
cases,  however,  that  reverse  pluggers  have  their  greatest  use, 
and  when  such  cavities  are  to  be  prepared  for  the  use  of  these, 
the  mesial  and  buccal  walls  may  be  squared  up  in  the  axial  plane 
(any  plane  one  direction  of  which  is  parallel  with  the  long  axis 
of  the  tooth)  without  inclination,  by  use  of  the  square-ended  fis- 
sure bur  in  the  contra-angle  hand-piece,  or  with  hoes  12-5-12  and 
12-5-23,  and  the  binangle  chisels.  Gold  can  then  be  well  packed 
with  reverse  pluggers,  but  not  by  direct  mallet  force. 

Occlusal  cavities  in  the  upper  bicuspids  are  so  easy  and 
direct  of  access  that  little  difficulty  is  experienced  in  their  prepa- 
ration. The  principal  points  of  instrumentation  are  the  same 
as  have  been  described.  In  these,  however,  the  pits  in  which 
decay  starts  are  so  close  to  the  marginal  ridges,  especially  in  first 
bicuspids,  that  the  enamel  of  the  marginal  ridge,  and  not  infre- 
quently also  of  the  proximal  surface,  is  undermined  very  quickly. 
This  often  requires  a  proximo-occlusal  filling  in  a  case  that 
seemed  to  be  only  a  slight  pit  cavity. 

Occlusal  cavities  in  the  lower  bicuspids  are  difficult  only  in 
cases  of  strong  lingual  and  distal  inclination  of  these  teeth.  In 
these  cases,  the  instrumentation  is  similar  to  that  described  for 
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the  second  and  third  lower  naolars,  except  that  smaller  cutting 
instruments  will  be  required. 

PIT  CAVITIES  IN  THE  BUCCAL  SURFACES  OF  THE  MOLARS. 
ILLUSTRATIONS:    FIGURES  147-153. 

These  must  be  distinguished  sharply  from  smooth-surface 
cavities  occurring  in  these  surfaces.  The  pit  cavities  have  their 
beginning  only  in  the  buccal  pits  and  are  primarily  in  the  occlu- 
sal half  of  the  buccal  surface,  as  shown  in  Figures  147,  148. 
Smooth-surface  buccal  cavities  are  primarily  in  the  gingival 
third  of  the  buccal  surface  and  begin  in  the  smooth  portion  of  the 
enamel  close  to  the  gum  margin.*  They  are  not  always  very 
close  to  the  gingival  margin  of  the  buccal  surface  of  the  tooth, 
because  the  free  margin  of  the  gum  often,  particularly  in  young 
people,  considerably  overlaps  the  gingival  portion  of  this  sur- 
face. 

In  these  pit  cavities,  the  principles  of  instrumentation  are 
the  same  throughout  as  that  described  for  occlusal  cavities, 
except  as  their  location  and  the  direction  of  approach  render  dif- 
ferences necessary.  Pits,  in  which  decay  has  just  begim,  should 
be  opened  with  burs  as  described  for  occlusal  surfaces.  Where 
more  decay  has  occurred,  so  as  to  allow  the  use  of  chisels,  or  hoes 
used  as  chisels,  the  opening  should  be  made  by  chipping  away 
the  enamel.  The  squaring  up  of  the  axial  and  surrounding  walls 
and  making  the  axial  line  angles  definite,  should  be  done  in  the 
same  way  as  in  occlusal  cavities,  if  done  with  burs  or  if  done 
with  the  hoes  and  chisels.  If  these  are  filled  early,  or  as  soon 
as  decay  is  discoverable,  they  are  very  simple  cavities,  requiring 
no  further  extension  than  that  required  to  fully  uncover  the 
area  of  decay,  as  shown  in  the  upper  first  molar  in  Figures  147, 
148.  Sometimes  in  the  second  molars,  and  generally  in  the  third 
molars,  the  angle  of  approach  will  be  such  that  the  straight  hand- 
piece of  the  engine  can  not  approach  the  cavity  at  the  correct 
angle,  and  the  contra-angle  hand-piece,  Figure  25,  must  be  used, 
or,  what  is  usually  better,  the  work  must  be  done  with  hoes  and 
binangle  chisels.  In  finishing  the  enamel  walls,  the  case  is  dif- 
ferent in  that  the  enamel  rods  will  generally  be  found  inclining 
toward  the  pit  from  every  direction  around  it  for  a  little  distance, 
but  farther  away  they  will  be  perpendicular  to  tlie  surface  upon 

•  Note. —  Distinguish  carefully  between  the  terms  gum  margin  and  gingival  line, 
or  a  gingival  marfiin  of  a  surface  of  a  tooth.  Gum  margin  refers  to  the  position  of 
the  free  edge  of  the  gum,  while  the  gingival  line  is  the  line  of  .-junction  of  the  enamel 
with  the  cementum,  or  the  normal  line  of  the  attachment  of  the  gums  to  the  tooth. 
The  gingival  margin  of  a  surface  of  a  tooth  is  at  its  gingival  line. 


Fia.   147.     Caries  beginning  in  the  buccal  pits  of  the  upper  first   and  second  molars. 
ViQ.    l-iS.   Cavities  shown    in    Figwre   147    as   prepared   and    filled,   which   show  the   outline    forms 
of  the  cavit>    pitparatioiiw. 
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the  central  part  of  the  tooth  surface  but  inclining  toward  the 
occlusal  as  the  occlusal  margin  of  the  surface  is  approached.  See 
Figures  106,  107.  Therefore,  the  inclination  of  the  enamel  rods, 
or  the  direction  of  the  cleavage,  should  be  closely  noted  while 
chipping  away  the  enamel,  and  the  occlusal  enamel  wall  finished 
in  inclination  to  the  occlusal,  so  as  to  be  parallel  with  the  line 
of  the  cleavage.  If  in  any  case  it  is  found  that  because  of  close 
approach  to  the  occlusal  surface,  the  inclination  of  the  enamel 
wall  to  the  occlusal  will  render  the  filling  material  too  thin  at  its 
margin  to  have  sufficient  strength,  the  buccal  groove  should  be 
opened  over  the  crest  of  the  marginal  ridge  and  the  filling  car- 
ried onto  the  occlusal  surface  in  the  form  of  a  step,  as  shown  in 
the  upper  second  molars  in  Figures  147,  148,  and  in  the  lower 
second  molars  in  Figures  149,  150.  Neglect  of  this  precaution  is 
causing  the  loss  of  many  otherwise  good  fillings  in  this  position. 

It  is  only  occasionally  that  a  good  finish  can  be  made  along 
the  line  of  the  buccal  groove,  as  shown  in  Figures  151,  152.  Gen- 
erally the  extension  should  be  made  to  include  the  central  pit  of 
the  occlusal  surface,  including  more  or  less  of  the  grooves,  as 
shown  in  Figure  153.  It  so  generally  happens  that  there  is  also 
decay  in  the  central  pit  of  either  the  upper  or  lower  molar  when 
decay  has  begun  in  the  buccal  pit,  that  it  is  not  inconvenient  to 
cut  out  the  l)uccal  groove  between  the  two  and  unite  them  as 
shown  in  Figure  153.  This  gives  the  safest  treatment  of  these 
pit  cavities  when  they  have  been  so  neglected  as  to  have  bur- 
rowed deeply,  or  have  undermined  considerable  enamel  near  the 
marginal  ridge.  The  judgment  between  a  simple  filling  and  this 
extension  must  be  based  altogether  on  the  conditions  revealed 
in  individual  cases  in  the  excavation  of  these  cavities. 

Pit  or  fissure  cavities  on  lingual  surfaces  do  not  occur  in 
the  lower  molars,  but  do  occur  occasionally  as  independent  cavi- 
ties in  the  lingual  grooves  of  the  upper  molars  and  rarely  in  the 
mesio-lingual  groove  of  the  upper  first  molars  where  there  is 
a  fifth  cusp.  The  instrumentation  in  these  is  on  the  principles 
already  given  and  requires  no  special  description. 

PIT  CAVITIES  IN  THE  LINGUAL  SUKFACES  OF  THE  UPPER  INCISOES. 

In  the  preparation  of  these  cavities  two  points  of  special 
caution  need  to  be  mentioned.  First,  the  location  of  the  cavity 
is  such  that  the  pulp  is  easily  reached,  and  accidentally  and 
unnecessarily  exposed,  unless  especial  caution  be  observed.  The 
use  of  burs  should  be  limited  strictly  to  the  first  opening  of  pits 
but  little  decayed.    Neither  inverted  cone  nor  fissure  burs  should 
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be  used  in  squaring  up  the  axial  and  surrounding  walls,  because 
the  angle  of  approach  is  such  that  the  sharp  angle  of  the  bur  is 
presented  toward  the  pulp  instead  of  its  square  end.  This  neces- 
sarily defeats  the  object  as  to  squaring  up  the  axial  and  sur- 
rounding walls  and  rendering  the  axial  line  angles  sharp,  and 
especially  endangers  the  pulp.  All  of  this  work  should  be  done 
with  the  hoes  and  the  smaller  chisels. 

Except  in  the  smaller  cavities,  the  direction  of  the  enamel 
rods  will  be  much  inclined  to  the  incisal  upon  the  ineisal  wall  of 
the  cavity.  This  should  be  carefully  noted  in  chipping  away  the 
enamel,  and  the  finislied  enamel  wall  should  have  the  proper 
inclination  to  give  it  the  necessary  strength. 

These  cavities  not  infrequently  occur  in  children  soon  after 
these  teeth  take  their  places  in  the  arch.  They  are  then  difficult 
of  treatment,  because  the  long,  heavy,  free  margin  of  gum  on  the 
lingual  is  in  the  way  of  the  proper  adjustment  of  the  rubber  dam. 
This,  however,  is  the  only  special  difficulty.  These  cavities  are 
so  very  dangerous  when  neglected  that  a  special  effort  should 
be  made  to  fill  them  while  very  small. 

Smooth-Stjeface  Cavities. 

Classes.  General  Considebations.  Smooth-surface  cavi- 
ties include  four  classes,  as  follows:  Class  2.  Proximal  cavities 
in  bicuspids  and  molars.  Class  3.  Proximal  cavities  in  incisors 
and  cuspids  which  do  not  require  the  restoration  of  the  incisal 
angle.  Class  4.  Proximal  cavities  in  incisors  which  do  require 
the  restoration  of  the  incisal  angle.  Class  5.  Buccal  and  labial 
gingival  third  cavities.  These  comprise  by  far  the  greater  num- 
ber of  decays  that  occur  in  the  human  teeth.  Occasional  smooth- 
surface  cavities  occur  on  lingual  surfaces  and  at  other  points, 
but  they  are  so  infrequent,  and  their  treatment  is  so  similar  to 
those  classified  above,  that  they  may  be  ignored  in  this  connec- 
tion. 

The  smooth-surface  cavities  are  quite  distinct  in  the  condi- 
tions of  occurrence  from  the  pit  and  fissure  cavities.  In  all  pit 
and  fissure  cavities  there  are  actual  pits  or  fissures  which  cause 
the  localization  of  decay  in  those  points.  The  pits  act  as  shelters 
for  the  growth  of  colonies  of  microorganisms  in  which  they  may 
easily  be  covered  in.  In  this  position  their  acid  products  are 
protected  from  dissipation  in  the  general  fluids  of  the  mouth. 
Therefore  the  acids  are  applied  directly  to  the  solution  of  the 
calcium  salts  of  which  the  enamel  about  them  is  composed.  The 
enamel  immediately  outside  the  pit  is  exposed  to  the  friction  of 


Fio.   149. 


Flo.    150. 


Fio.  149.     I/owor  first  and  second  molars  with  decays  beginning  in  the  buccal  pita. 

Flo  110  The  decays  shown  in  Figure  149  after  having  been  excavated  and  filled.  This  shows 
the  outline  forms  of  the  preparations.  Notice  that  the  cavity  in  the  second  molar  has  been  cut 
over  onto   the  occlusal   surface.     See  Figures  151,   152.    163. 
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Flu.    153. 


Fio.  1.51.  Mcsin-occluso-buccal  view  of  a  Inwer  second  molar  in  which  the  hin-rowing  of  decay 
from  a  bnccal  pit  has  approached  the  occlusal  surface  too  closely  for  safe  treatment  without  cutting 
over  the  marginal   ridge. 

Fio.   152.     A  plan  of  treatment  which  may   occasionally   be   employed. 

Fig.  153.  The  plan  of  treatment  that  should  generally  be  emplnved  ii]  such  cases.  The  cutting 
in  the  occlusal  surface  will,  of  course,  depend  upon  conditions  found  in  that  surface.  Fissures  may 
need  extensive  cutting  or  decay  may  demand   it. 
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mastication  and  washings  by  the  saliva.  For  that  reason  there 
is  no  tendency  for  decay  beginning  in  pits  or  fissures  to  spread 
on  the  surface  of  the  enamel.  Therefore,  superficially,  decay 
beginning  in  these  points  is  strictly  confined  to  them  and  spreads 
only  within  the  substance  of  the  tooth. 

In  the  smooth  surface  cavities,  the  conditions  are  reversed. 
The  surfaces  in  which  they  begin  are  all  smooth,  polished  and 
free  from  pits  or  roughness  of  any  kind.  But  they  are  all  in 
positions  in  which  the  teeth  are  not  well  cleaned  by  friction  or 
by  washings  by  the  saliva,  as  between  the  teeth  in  the  proximal 
decays,  and  near  the  gums  in  the  buccal  and  labial  decays.  The 
centers  of  these  unclean  areas  become  the  nidi,  or  special  points, 
in  which  colonies  of  microorganisms  lodge  and  develop;  and 
where  they  remain  covered  in  and  protected  from  washings  by 
the  saliva,  forming  acid  in  contact  with  the  enamel.  In  these 
positions  they  are  not  confined  to  the  immediate  nidus  or  point 
of  first  beginning  of  growth,  as  in  the  pits  and  fissures,  but 
gradually  spread  over  the  surface  to  the  limit  of  the  unclean 
area,  unless  stopped  by  the  falling  away  of  the  enamel  support- 
ing the  central  nidus.  When  the  enamel  in  the  center  of  the 
area  or  point  of  attachment  is  destroyed,  the  remaining  marginal 
portions  of  the  superficial  colony  are  usually  destroyed  also.  If 
a  filling  is  so  placed  as  to  restore  the  original  fonn  and  condi- 
tions, a  new  colony  will  probably  become  attached  and  grow  on 
the  filling  in  this  restored  locality.  The  filling  being  indestructi- 
ble, this  colony  will  continue  to  spread  until  it  has  extended  as 
far  as  the  scouring  by  mastication  will  allow.  If  the  filling  made 
is  not  broad  enough  to  reach  a  line  where  this  scouring  will  pre- 
vent the  second  colony  spreading  beyond  its  margins,  decay  is 
liable  to  begin  again  beside  the  filling.  This  requires  that  certain 
extensions  be  made  in  the  preparation  of  smooth-surface  cavities, 
often  cutting  away  more  or  less  sound  tissue  at  certain  points,  or 
in  certain  directions,  for  the  purpose  of  preventing  the  recur- 
rence of  decay. 

The  areas  of  the  surface  of  the  enamel  about  the  angles  of 
the  teeth  extending  occluso-gingivally  are  found  to  be  most  gen- 
erally immune  to  the  beginnings  of  decay.  These  angles  of  the 
teeth  are  the  mesio-buccal,  disto-buccal,  mesio-lingual  and  disto- 
lingual.  During  mastication,  the  food  is  driven  through  the 
embrasures  opening  to  the  buccal  and  to  the  lingual  between  the 
teeth,  tending  to  keep  these  lines  clean.  Therefore,  in  the  prepa- 
ration of  proximal  cavities,  the  oliject  should  be  to  take  advan- 
tage of  these  conditions  and  lay  the  buccal  and  lingual  margins 
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far  enough  out  into  the  embrasures  toward  the  angles  of  the 
teeth  so  that  food  passing  over  the  margins  of  the  filling  will  keep 
them  clean.  This  is  called  extension  for  prevention.  In  the 
preparation  of  gingival  third  buccal  or  labial  cavities,  these 
should  be  extended  far  enough  toward  the  angles  to  effect  a  simi- 
lar object. 

Extension  for  prevention  is  a  definite  requirement.  The 
phrase  as  first  used  meant  the  laying  of  cavity  margins  at  points, 
or  along  lines,  that  would  be  cleaned  by  the  excursions  of  food 
in  chewing.  It  had  the  definite  object  of  preventing  the  recur- 
rence of  decay  at  the  margins  of  fillings  where  recurrence  of 
decay  had  been  most  often  observed,  by  so  laying  the  margins 
as  to  obtain  this  cleaning  effect.  In  proximal  cavities  the  points 
were  those  which,  on  account  of  near  contact  with  proximating 
tooth  surfaces,  were  not  well  cleaned  by  excursions  of  food  in 
chewing,  especially  at  the  linguo-gingival  and  labio-  or  bucco- 
gingival  angles.  This  led  to  squaring  out  these  angles,  making 
the  gingival  wall  flat,  or  strictly  in  the  horizontal  plane,  which 
was  found  to  be  a  decided  gain.  It  was  also  found  that  in  filling 
buccal  and  labial  gingival  third  cavities,  there  was  rarely  a  recur- 
rence of  decay  if  the  cavity  margins  were  extended  nearly  to  the 
mesial  and  distal  angles.  Further  study  of  conditions  disclosed 
the  fact  that  so  long  as  the  teeth  were  actively  used  in  mastica- 
tion, no  superficial  beginnings  of  decay  were  found  on  those 
angles  of  the  teeth  reaching  from  occlusal  to  the  gingival ;  i.  e., 
the  mesio-buccal,  disto-buccal,  mesio-lingual  and  disto-lingual 
angles  of  the  teeth.  A  strict  examination  of  ten  thousand  per- 
sons applying  for  dental  operations  in  the  clinic  of  Northwestern 
University  Dental  School  discovered  but  nine  persons  in  whose 
teeth  decay  had  spread  superficially,  or  on  the  surface  of  the 
enamel,  across  these  angles.  While  another  count  of  the  same 
number  of  persons  might  give  a  different  result,  this  is  enough 
to  show  that  these  angles  are  very  generally  immune  areas.  It 
also  seemed  to  demonstrate  that  decay  never  crossed  these  angles 
in  persons  who  were  making  the  ordinary  use  of  their  teeth  in 
chewing  food.  In  each  case  discovered,  the  person  could  not 
chew  food  because  of  sensitive  cavities  that  prohibited  the  ordi- 
nary use  of  the  teeth,  and  each  one  had  been  in  that  condition 
for  from  one  to  several  years.  This  served  to  further  establish 
a  fact  long  before  demonstrated  by  ordinary  clinical  observation. 

What  extension  for  prevention  means.  Extension  for  pre- 
vention means  only  the  laying  of  the  margins  of  cavities  so  near 
these  angles  as  to  obtain  the  benefit  of  cleaning  in  the  excursions 
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Fig.  154. 


Fig.  154.  The  cutting  instruments  used  in  the  preparation  of  cavities  of  the  second  class,  or 
proximal  cavities  in  the  bicuspids  and  molars.  The  straight  chisel  15,  binangle  chisel  15-8-6,  inverted 
cone  bur  12,  enamel  hatchets  15-8-12  arc  for  securinsr  outline  form:  the  .same  instniments.  par- 
ticularly the  inverted  cone  bur,  for  resistance  and  retention  form ;  the  inverted  cone  bur  10  for 
convenience  fo  nn  ;  the  spoons  20-9-12  for  removal  of  remaining  carious  dentin;  the  straight  chisel 
20,  binangle  chisel  20-9-6,  enamel  hatchets  211-9-12.  gingival  margin  trinuners  20(95)-9-12  (for 
distal)  and  20(80)9-12   (for  mesial)  for  finishing  the  enamel  wall. 
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of  food.  If  this  can  be  had  in  narrow  cavities,  it  is  well.  If  it 
can  be  obtained  by  separating  the  teeth  and  building  prominent 
contacts,  that  is  well.  If  the  case  requires  wide  cutting  to  accom- 
plish it,  that  should  be  done.  If  the  case  is  one  that  has  become 
immune  to  caries,  that  fact  may  have  consideration. 

Class  2.    Cavities  in  the  Proximal  Surfaces  in  Bicuspids 

AND  Molars. 

ILLUSTRATIONS:    FIGURES  154-245. 

Case  illustrating  the  meaning  of  extension  for  preven- 
tion. Figure  155  shows  a  narrow  decay  penetrating  the  enamel 
and  burrowing  in  the  dentin.  Figure  156  represents  the  rounded 
gingival  portion  in  this  case  when  the  thinner  margins  of  the 
enamel,  which  had  been  undermined  by  the  spreading  of  decay 
along  the  dento-enamel  junction,  had  been  removed  and  the 
cavity  cleared  of  carious  dentin.  From  the  mechanical  stand- 
point, it  is  a  form  of  cavity  unfit  to  receive  a  substantial  filling 
because  of  its  rounded  contour.  Figure  157  represents  the  same 
cavity  squared  out  into  the  box  form,  with  a  step  cut  in  the 
occlusal  surface  to  give  the  filling  additional  stability,  and  Fig- 
ure 158  exhibits  the  filling  from  the  same  view.  Figure  159 
represents  the  abnormal  relation  of  this  tooth  to  its  next  neigh- 
bor, which  rendered  this  narrow  cavity  ample  to  remove  the 
margins  of  the  filling  from  near  contact.  This  is  shown  in  the 
occlusal  view  in  Figure  160,  which  gives  the  outline  of  the  occlu- 
sal step  after  the  removal  of  the  sharper  grooves  of  the  occlusal 
surface  of  the  tooth.  The  excursions  of  food  in  chewing  will 
be  over  the  margins  of  the  filling  to  the  g-um  line  and  thus  the 
requirements  of  extension  for  prevention  are  satisfied.  The  cut- 
ting of  the  step  in  the  occlusal  surface  has  nothing  to  do  with 
extension  for  prevention.  The  step  is  designed  to  give  the  filling 
the  greatest  possible  stability,  and,  incidentally,  to  remove  all 
danger  from  occlusal  pits. 

The  occlusal  step.  The  demand  for  the  cutting  of  this  step 
in  the  occlusal  surface  is  absolute,  because  of  the  more  secure 
seating  and  rigidity  which  it  gives  the  filling  in  all  proximo- 
occlusal  cavities  in  bicuspids  and  molars,  wherever  the  marginal 
ridge  is  broken.  It  must  also  be  cut  for  filling  this  class  of  cavi- 
ties even  if  the  marginal  ridge  is  as  yet  unbroken  by  decay  in  all 
cases  where  the  proximating  tooth  is  present,  or  is  to  be  supplied 
by  a  substitute,  for  the  reason  that  otherwise  a  good  opportunity 
can  not  be  had  to  make  the  filling,  nor  can  a  reasonably  safe  con- 
tact point  be  formed.    In  a  few  eases  in  which  the  proximating 
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tooth  is  to  be  absent  permanently  and  the  decay  in  the  mesial 
surface  is  well  to  the  gingival,  and  the  marginal  ridge  well  sup- 
ported by  dentin,  a  simple  proximal  filling  may  be  justified.  Also 
in  a  few  cases  of  decay  beginning  near  the  gingival  line  in  old 
people  (so-called  senile  decay)  this  may  be  done  to  avoid  the 
great  amoimt  of  cutting  that  would  be  required.  Cases  for  this 
plan  of  procedure  should  be  confined  to  those  of  the  most  urgent 
necessity  of  shielding  the  patient  from  prolonged  discomfort  in 
the  chair  in  cases  that  can  be  most  easily  approached  from  the 
buccal  surfaces  in  such  a  way  as  to  make  the  operation  reason- 
ably good. 

Extension  limited  by  sepaeation  of  teeth.  Figures  IGl, 
162, 163,  illustrate  the  opposite  condition  to  that  given  in  Figures 
155-160.  In  these,  flat  surfaces  of  the  second  bicuspid  and  first 
molar  are  lying  together,  as  shown  in  Figure  161.  A  prepared 
cavity  so  narrow  as  that  shown  in  Figure  157  will  not  do,  but 
by  separating  the  teeth  and  building  out  a  prominent  contact  as 
shown  in  Figure  162  or  163,  the  case  is,  without  excessive  cutting, 
brought  into  good  form  for  the  perfect  cleaning  of  the  marginal 
lines  of  the  filling  by  the  excursions  of  food.  The  result  is 
brought  about  principally  by  wedging  the  teeth  apart,  or  separat- 
ing them  sufficiently  to  build  out  a  prominent  contact  point.  This 
plan  not  only  protects  the  margins  of  the  filling  in  the  bicuspid 
but  also  places  the,  as  yet  undecayed,  mesial  surface  of  the  first 
molar  in  much  better  condition  to  escape  decay.  In  Figure  163 
the  case  is  made  much  safer  by  just  a  little  further  extension  of 
the  buccal  wall  of  the  cavity,  showing  what  just  a  little  bit  of 
cutting  will  do  at  a  point  where  the  two  proximal  surfaces  are 
rounding  away  from  each  other. 

In  Figures  217-220,  classed  under  "Management  of  Frail 
"Walls,"  the  same  plan  has  been  used,  and  may  be  used  to  advan- 
tage in  a  large  number  of  cases  in  practice.  In  many  cases,  par- 
ticularly where  the  susceptibility  to  dental  caries  is  very  great, 
wide  cutting  to  bring  the  margins  of  the  cavity  into  the  cleanest 
area  of  the  angles  of  the  tooth,  which  will  be  illustrated  as  we 
proceed,  becomes  necessary  to  the  highest  degree  of  success.  But 
under  no  circumstances  should  extension  be  carried  around  the 
angles  of  the  tooth  onto  a  buccal,  labial  or  lingual  surface  with 
the  idea  of  extension  for  prevention  of  recurrence  of  caries,  for 
the  reason  that  the  angle  of  the  tooth  is  the  safer  place  under  all 
ordinary  conditions.  In  cases  of  rotated  teeth,  or  teeth  in  abnor- 
mal positions  in  the  arch,  lines  corresponding  to  the  changed  rela- 
tions must  be  chosen. 


Fig.  155. 


Fia.  156. 


FiO.  157. 


Fig.   159. 


A    series    explaining    cunditions    in    which    narrow    cavities   bucco- lingua  I  ly    may 
An   upjicr  bicuspid  with  n  n.irrow  decay  bucco-lingually  that  has  made  some  progress 


Figs,    l.'i.'i-lfio. 
be  used. 

Fig.  irif). 
in   the  dentin. 

Fi(i.  1'));.  Till-  fiail  walls  of  enamel  trimmed  away  and  decay  removed,  forming  cavity  with 
rounded  gingival  wall,  and  without  an  occlusal  step.     Nut  a  suitable  cavity  preparation. 

Fig,  157.  The  same  as  15(i  with  the  gingival  wall  made  tlat  with  the  angles  squared  out  to 
the  buccal  and  lingual  walls  and  an  occlusal  step  cut  to  affortl  suitable  rigidity  for  the  filling  when 
placed. 

Fig.   158.     The  cavity  filled. 

Fig.  159.  The  ueelu.sal  surface*;  of  the  bicuspid  and  first  molar  lu-fore  the  cavity  was  prepared, 
showing  the  form  of  contact  which  cavised  the  cavity  to  be  bo  nariow  bucco-lingually. 

Fig.  IGO.  The  filling  showing  its  contact  with  the  first  molar,  and  the  wide-open  embrasures, 
on  account  of  whiili  a  narrow  (iuity  is  sufiiiient  in  this  case  to  satisfy  the  ihriiaiids  of  extension 
for   prevention. 


EXCAVATIOIT    OF    CAVITIES   BY    CLASSES.  145 

What  extension  for  prevention  does  not  mean.  Exten- 
sion for  prevention  does  not  mean  deep  cavities  in  any  case. 
The  whole  intention  is  to  prevent  the  beginning  of  decay  in  the 
surface  of  the  enamel.  It  does  not  have  any  reference  to  caries 
of  dentin  whatever.  The  shallowest  cavity  that  will  give  suf- 
ficient stability  to  a  filling  answers  the  requirement.  A  much 
shallower  proximal  cavity  answers  the  purpose  when  the  occlusal 
step  is  used.  Under  all  circumstances  in  filling  teeth,  the  object 
should  be  to  make  cavities  only  deep  enough  to  give  stability 
to  the  filling,  except  as  deeper  cavities  are  required  by  removal 
of  the  last  trace  of  decayed  material. 

Cutting  away  frail  walls  to  jioints  or  lines  of  sufficient 
strength,  should  in  no  case  be  confounded  with  extension  for 
prevention.  This  kind  of  cutting  unfortunately  leads  to  the 
laying  of  cavity  margins  on  lines  less  safe  by  the  necessity  of 
placing  the  line  at  which  the  cavity  margin  approaches  or  crosses 
the  free  margin  of  the  gum  on  a  buccal  or  labial  surface.  This 
is  always  a  dangerous  locality  as  compared  with  the  angle  of 
the  tooth. 

Further  illustrations  of  the  use  of  the  principle  of  exten- 
sion for  prevention  will  be  found  in  nearly  every  case  presented. 

Early  discovery  of  cavities.  The  discovery  of  proximal 
cavities  while  they  are  yet  very  small  is  more  difficult  than  any 
other.  They  are  hidden  away  between  the  proximal  surfaces 
of  the  teeth  and  can  not  be  seen.  They  must  be  discovered  at  the 
time  when  the  enamel  rods  have  just  begun  to  fall  away  so  that 
the  exploring  tine  will  enter,  if  they  are  treated  at  the  time  at 
which  the  least  injury  will  be  done  to  the  teeth.  Observation 
of  the  general  practice  of  dentistry  leads  to  the  conclusion  that 
comparatively  few  of  these  cavities  are  discovered  and  treated 
so  early,  and  yet  there  is  no  doubt  whatever  but  that  this  early 
treatment  may  be  done  with  much  less  actual  injury  to  the  teeth. 
The  examination  is  often  difficult  and  requires  considerable  edu- 
cation of  the  sense  of  touch  in  the  use  of  the  exploring  tine. 
Many  persons  have  much  difficulty  in  distinguishing  between 
the  catching  of  the  point  of  the  explorer  between  the  proximal 
surfaces  of  the  teeth  near  the  contact  point  and  the  entry  of  the 
point  into  a  cavity  of  slight  depth.  Not  infrequently  it  will  be 
necessary  to  put  on  the  rubber  dam  and  the  separator  and  lift 
the  teeth  slightly  apart  to  be  assured  of  the  actual  condition. 
After  the  decay  has  extended  along  the  dento-enamel  junction, 
undermining  the  marginal  ridge  until  the  enamel  begins  to  break, 
so  that  the  patient  discovers  the  cavity,  it  will  often  be  found 
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that  the  decay  has  progressed  so  far  that  the  pulp  of  the  tooth 
is  seriously  endangered;  and  certainly  much  greater  harm  is 
done.  In  the  illustrations  in  Volume  I,  Figures  107-118,  these 
various  conditions  are  shown.  Still,  quite  a  large  majority  of 
the  cavities  in  proximal  surfaces  can  be  successfully  filled  with- 
out seriously  endangering  the  pulp  after  the  marginal  ridge  has 
begun  to  break  down.  The  opening  of  such  cavities  is  much 
easier  for  the  dentist,  but  the  operation  should  never  be  delayed 
on  that  account. 

Extensions  of  caries  gingivally.  One  of  the  most  persist- 
ent and  disastrous  failures  in  the  preparation  of  proximal  cav- 
ities of  the  second  class,  is  in  the  failure  to  recognize  extensions 
of  caries  of  the  enamel  to  the  gingival  of  its  most  common  orig- 
inal beginning  point,  just  to  the  gingival  of  the  contact  point, 
and  the  conditions  under  which  these  extensions  occur.  In  a 
considerable  number  of  cases,  several  illustrations  of  which  are 
given  in  photomicrographs  in  the  treatise  on  caries  in  the  first 
volume,  this  extension  occurs  because  of  conditions  which  cause 
food  to  be  so  held  between  the  teeth  that  the  gum  is  forced  away, 
forming  a  pocket  in  which  acid  fermentation  becomes  established 
farther  to  the  gingival  than  the  first  beginning  of  caries. 

When  the  enamel  rods  in  the  second  beginning  have  not 
yet  broken  away,  these  extensions  of  decay  are  very  difficult 
of  discovery  in  the  primary  examination.  Greater  care  in  noting 
the  condition  of  the  interproximal  gum  tissue  would  correct 
many  errors  in  diagnosis.  A  case  is  illustrated  by  the  photo- 
micrograph in  Figure  164,  in  which  this  second  decay  has  begun 
to  the  gingival  of  the  first  beginning,  before  the  enamel  rods 
have  fallen  away  from  the  first.  In  cases  of  this  character  in 
which  the  penetration  of  the  enamel  at  the  point  of  original 
beginning  is  discovered  early,  this  extension  will  usually  not 
be  discovered  in  the  primary  examination,  unless  it  has  been 
suspected  because  of  the  discovery  of  absorption  of  some  of  the 
central  part  of  the  interproximal  gum  tissue.  If  discovered 
at  all,  it  will  usually  be  during  the  excavation  of  the  cavity. 
When  this  discovery  is  not  made,  the  gingival  wall  of  the  cavity 
will  most  generally  be  cut  to  about  the  position  marked  d  in  Fig- 
ure 164.  The  usual  result  is  that  the  gingival  margin  of  the  fill- 
ing is  undermined  by  caries  in  a  very  short  time.  The  only 
preparation  that  will  make  such  a  case  safe  against  recurrence 
of  decay,  is  to  continue  the  cutting  so  as  to  lay  the  gingival  cavity 
margin  at  the  line  of  c,  Figure  164.  After  this  has  been  done  the 
contact  point  on  the  finished  filling  must  be  so  formed  as  to  pre- 


Fig.  164.  Secondary  extension  of  caries  gingivally.  This  ease  represents,  in  a  photomicro- 
graph, a  secondary  extension  of  caries  to  the  gingival  of  the  first  point  of  beginning,  and  the 
danger  that  it  may  he  overlooked  and  the  gingival  wall  prepared  in  the  position  of  the  letter  D. 
The  correct  cavily  lines  wonld  be  those  marUed  by  the  letter  a  fur  the  pulpal  wall;  u  for  the 
axial  wall,  and  c  for  the  gingival  wall. 
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vent  the  recurrence  of  similar  conditions.  In  this  case  the  axial 
wall  B,  and  the  pulpal  wall  of  the  step  a,  have  been  outlined  on 
the  photomicrograph.  This  figure,  while  showing  a  little  less 
than  the  mesial  half  of  the  crown  of  the  tooth,  shows  clearly  the 
relation  of  the  cavity  to  the  pulp  and  the  amount  of  cutting 
required  to  make  the  case  safe  against  recurrence  of  caries  to 
the  gingival  of  the  filling. 

The  detection  of  this  form  of  extension  of  caries  while  exca- 
vating must  usually  be  done  by  carefully  noting  the  appearance 
of  the  enamel  forming  the  gingival  wall,  and  especially  the 
appearance  of  its  cavo-surface  angle.  If  caries  of  enamel  has 
extended,  as  shown  in  this  illustration,  the  margin  of  the  gingi- 
val wall  will  show  a  little  whitish,  or  possibly  will  be  quite  white, 
distinguishing  it  sharply  from  the  solid  vitreous  appearance  of 
the  sound  enamel.  In  the  case  illustrated,  this  whitish  portion 
would  be  slightly  more  than  one-fourth  the  thickness  of  the 
enamel  wall  at  d,  which  would  appear  as  a  fine  whitish  line  on 
the  immediate  margin  of  the  cavity  wall.  When  excavating 
proximo-occlusal  cavities,  this  should  always  be  especially  looked 
for,  and,  in  cases  in  which  it  is  discovered,  the  cutting  gingivally 
must  be  continued  until  the  whitened  enamel  has  been  removed. 
Then  the  enamel  wall  will  show  the  solid  vitreous  appearance 
to  its  cavo-surface  angle. 

Similarity  of  these  extensions  to  undermining  of  gingi- 
val WALLS  OF  fillings.  The  occurrence  of  this  class  of  exten- 
sions of  the  beginning  of  caries  to  the  gingival  is  very  exactly 
similar  in  principle  to  those  new  beginnings  of  caries  at  the  gingi- 
val margins  of  proximal  fillings  that  have  wrecked  so  many  so- 
called  contour  proximal  fillings  in  the  past.  In  making  these,  the 
form  of  the  contact  point  has  not  been  so  perfectly  suited  to  the 
requirements  as  to  prevent  food  from  clinging  between  the  teeth. 
The  result  has  been  that  the  food  particles  so  held  have  been 
pushed  onto  the  gum  septum,  causing  a  little  absorption  of  it,  and 
have  formed  a  pocket  in  which  acid  fermentation  has  occurred. 
This  has  been  sufficiently  hidden  away  between  the  teeth  to  pre- 
vent the  free  dissipation  of  this  acid  in  the  surrounding  saliva  and 
it  has  acted  upon  the  enamel,  causing  the  beginning  of  caries. 
In  the  case  illustrated  in  Figure  164,  the  decaying  enamel  just 
to  the  gingival  of  the  original  contact  has  become  swollen,  which 
the  photomicrogi-aph  shows  perfectly,  broadening  the  contact 
and  roughening  it.  This  causes  the  contact  to  grasp  food  par- 
ticles and  hold  them,  to  be  finally  forced  deeper  into  the  inter- 
proximal space  with  the  result  related.     In  this  view,  the  two 
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cases,  while  so  unlike,  are  precisely  similar  in  principle,  and 
produce  similar  results.  The  careful  operator  will  take  especial 
note  of  this  in  the  preparation  of  these  cavities  and  in  the  form- 
ing of  the  contact  points  of  the  fillings.  The  form  of  the  contact 
point  will  be  considered  under  finishing  of  fillings.  See  Fig- 
ures 396-398. 

PLANS    OF    EXCAVATING    SECOND    CLASS   CAVITIES. 
ILLUSTEATIONS:    FIGURES  165186. 

Desckiption  op  CASE.  Examination  with  the  explorer  has 
revealed  a  beginning  decay  in  the  mesial  surface  of  an  upper 
first  molar  in  which  the  enamel  rods  have  begun  to  fall  away  in 
the  central  area.  Figure  165.  The  difficult  point  in  the  begin- 
ning of  the  preparation  of  such  a  cavity  is  to  get  the  first  deci- 
sive break  in  the  enamel  of  the  occlusal  surface.  This  surface, 
as  shown  in  Figure  166,  is  apparently  perfect.  There  is  no  decay 
in  the  central  pit.  The  mesial  marginal  ridge  is  firm  enamel, 
not  yet  undermined  by  decay. 

Outline  form,  opening  the  cavity.  In  this  case  the  oper- 
ator may  choose  between  three  plans  of  procedure.  The  first 
plan  is  to  open  the  central  occlusal  pit  with  bibeveled  drill  8  or  10 
in  the  engine,  cutting  no  deeper  than  to  be  sure  the  dentin  has 
been  entered.  The  drill  is  much  better  than  the  bur  when  there 
is  no  decay  in  the  pit.  Enlarge  the  opening  sufficiently  with  a 
larger  drill  or  round  bur  to  admit  inverted  cone  bur  10  or  12. 
By  entering  the  inverted  cone  bur  at  the  dento-enamel  junction 
and  i3ressing  it  toward  the  mesial  groove  and  drawing  it  to  the 
surface,  make  cut  after  cut,  following  the  mesial  groove  until 
the  mesial  marginal  ridge  is  cut  through.  Enlarge  this  slot  by 
chipping  the  enamel  from  its  margins  with  the  enamel  hatchets 
15-8-12,  then  undermine  the  enamel  by  running  the  bur  again 
against  the  buccal  and  then  the  lingual  walls  of  the  slot  and 
again  chip  away  the  enamel.  Repeat  this  until  the  slot  formed 
is  sufficient  to  partially  uncover  the  area  of  decay  in  the  mesial 
surface. 

The  second  plan,  and  often  the  best,  is  to  place  a  sharp  chisel 
10  slightly  diagonal  to  the  marginal  ridge,  engaging  its  angle 
in  the  enamel  close  onto  the  mesial  rounding  of  the  ridge  beside 
the  mesial  groove,  if  it  is  apparent,  and  tap  it  lightly  with  the 
mallet;  turn  the  other  angle  of  the  chisel  to  the  other  side  of  the 
mesial  groove  and  tap  it  lightly  and  repeat  this  on  one  side  and 
then  the  other  several  times.    This  will  generally  break  away 
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the  enamel  rods  in  a  small  V-shaped  space.  Remove  this  and 
continue  this,  picking  out  the  enamel  little  by  little  until  the  cav- 
ity of  decay  is  reached  and  uncovered.  As  soon  as  a  break  has 
been  made  for  a  starting  point,  a  bibeveled  drill  in  the  engine 
may  be  made  to  penetrate  to  the  dentin.  Then  the  cut  into  the 
cavity  may  be  made  with  the  inverted  cone  bur.  After  enlarg- 
ing this  opening  by  chipping  from  either  side,  uncovering  the 
carious  cavity,  the  bur  may  be  engaged  in  the  dentin  close  to 
the  dento-enamel  junction  and  by  pressing  it  distally  along  the 
line  of  the  mesial  groove  and  drawing  it  slowly  to  the  surface, 
cut  after  cut  may  be  made  until  the  central  pit  is  reached. 

The  third  plan  is  to  place  a  separator  in  position  for  a 
moment,  lifting  the  teeth  apart  sufficiently  to  permit  the  use 
of  chisel  10,  or  a  smaller  width  hoe  of  6  angle,  approaching  the 
cavity  from  the  buccal  direction.  The  instrument  may  be  used 
first  to  chip  off  small  flakes  of  enamel  from  the  buccal  direction 
and  its  position  gradually  shifted  more  and  more  to  the  occlusal 
as  the  enamel  is  chipped  away  closer  to  the  marginal  ridge,  until 
finally  the  enamel  of  the  ridge  itself  may  be  chipped  away  with 
the  instrument  held  in  the  occlusal  direction.  In  cases  in  which 
the  separator  has  been  placed  in  order  to  determine  the  presence 
of  the  decay,  the  enamel  may  be  broken  away  by  this  procedure 
at  the  time.  An  inverted  cone  bur  may  then  be  used  for  continu- 
ing the  undermining  of  the  occlusal  enamel,  as  mentioned  above. 
Either  form  of  this  cut  should  ordinarily  be  made  in  a  few 
moments,  after  a  little  experience. 

If  considerable  burrowing  of  decay  in  the  dentin  has 
occurred,  undermining  the  enamel,  these  first  cuts  with  the  chisel 
are  very  easily  made  and  the  use  of  the  drill  is  unnecessary. 
This  will  open  the  way  to  chip  off  the  enamel  forming  the  mar- 
ginal ridge  with  the  length  of  the  edge  of  the  chisel  placed  mesio- 
distally,  first  toward  the  buccal  and  then  toward  the  lingual,  and 
continue  removing  the  marginal  ridge  until  the  enamel  is  found 
supported  by  sound  dentin  to  both  the  buccal  and  the  lingual. 
In  the  cutting,  especially  if  done  by  hand  pressure,  the  edge 
of  the  chisel  should  be  set  very  close  to  the  margin  to  be  chipped 
and  the  enamel  cleaved  off  in  little  flakes,  the  direction  of  the 
pressure  and  the  motion  being  almost  in  the  line  of  the  length  of 
the  enamel  rods,  but  slightly  inclined  in  a  direction  to  throw 
the  chips  off  from  the  free  surface  into  the  cavity.  The  instru- 
ment must  be  very  sharp  to  be  effective.  The  enamel  should 
be  cut  away  toward  the  central  fossa,  as  far  as  it  can  well  be 
done  by  the  chisel. 
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Outline  of  occlusal  step.  The  next  procedure  is  to  cut 
the  outline  of  the  step  in  the  occlusal  surface,  as  shown  in  Fig- 
ures 167,  168.  Select  an  inverted  cone  bur  10,  and,  placing  its 
shaft  nearly  or  quite  parallel  with  the  long  axis  of  the  tooth, 
enter  the  bur  sidewise  into  the  dentin  just  beneath  the  dento- 
enamel  junction  and  draw  it  slowly  to  the  occlusal  surface  of  the 
enamel.  Bepeat  this  motion  in  cut  after  cut,  following  the  mesial 
groove  distally  to  the  pit  in  the  central  fossa.  Then,  with 
straight  chisel  15  or  with  the  enamel  hatchets  15-8-12,  chip  away 
the  enamel  from  either  side  of  the  slot  formed  by  the  bur.  Pass 
the  bur  along  the  slot  again,  first  pressing  it  strongly  to  the 
lingual,  undermining  the  enamel  in  that  direction  and  then  to 
the  buccal,  and  again  chip  away  the  enamel  both  to  the  buccal 
and  to  the  lingual.  Repeat  this  until  the  step  occupies  the  full 
middle  third  of  the  occlusal  surface  bucco-lingually  to  and 
including  the  pit  in  the  central  fossa.  The  buccal  groove  and 
other  sharp  grooves  should  be  cut  out,  as  in  the  preparation  of 
occlusal  cavities.  This  completes  the  outline  form  of  the  occlusal 
portion. 

In  cutting  the  proximal  portion  to  outline  form,  enamel 
hatchets  15-8-12  should  be  used  with  a  few  strong,  vigorous 
strokes  to  trim  the  overhanging  enamel  from  the  buccal  and 
lingual  walls.  This  cutting  may  often  be  done  easily  with  the 
straight  and  binangle  chisels.  Then  sweep  the  enamel  hatchets 
aroimd  the  gingival  wall  with  a  scraping  motion,  cutting  to 
sound  dentin.  Note  particularly  that  the  enamel  hatchet  of  the 
proper  bevel  to  cut  the  lingual  wall  should  cut  to  the  lingual 
in  trimming  the  gingival  wall;  while  the  one  with  the  proper 
bevel  to  cut  the  buccal  wall  should  move  to  the  buccal  in  cutting 
the  gingival  wall.  If  the  cavity  is  shallov/  mesio-distally,  this 
will  incidentally  remove  most  of  the  carious  dentin;  but  that 
is  immaterial.  If  the  cavity  is  very  deep  mesio-distally,  no 
further  effort  should  be  made  at  this  time  to  remove  the  carious 
dentin. 

^^Hien  the  buccal  and  lingual  walls  have  been  cut  away  to 
sound  dentin,  it  is  often  necessary  to  extend  them  farther.  They 
should  be  cut  well  into  the  embrasures,  both  buccally  and  lin- 
gually,  so  that  the  cavity  margin  will  be  removed  from  near  con- 
tact with  the  proximating  tooth.  See  Figure  167.  The  amount 
of  this  cutting  must  be  determined  by  the  depth  of  the  embra- 
sures in  each  case.  "When  much  sound  enamel  must  be  removed, 
it  is  easier  to  do  it  by  introducing  an  inverted  cone  bur  10  into 
the  dentin  close  against  the  dento-enamel  junction,  about  the 


Fig.  165. 


Fig.  1G7. 


Fig.  Hi9. 


Figs.    1G5-169.     A  scries   for  the  illustration  of  cavity  preparation   in  upper  molars. 

Fig.  1G5.  An  vipl't'r  ui^Iar  with  a  bcginniuff  "loenv  in  the  mesial  surface.  The  enamel  rods 
have  begun  to  fall  out  over  a  small  area  only ;  but  little  burrowing  in  the  dentin  has  occurred. 
The  tooth  is  a  heavy,  strong,  short  crowned  molar.     The  person  heavily  muscled  and  the  bite  strong. 

Fig.  16G.  A  broad  and  rather  flat,  but  well  marked  occlusal  surface;  a  form  that  gives  suffi- 
cient space  for  even  a  broader  occlusal  step  than  seems  required  for  the  case,  without  danger  to 
the  recessional  lines  of  the  pulpal   horns. 

Fio.  167.  The  prepared  cavity,  medial  view,  showing  the  ftepth  of  the  step,  which  is  intended 
to  give  a  strong  anchorage,  and  the  rehition  of  the  gingival  wall  to  the  gingiva!  line. 

Fio.  1G8.  The  occlusal  view  of  the  prepared  cavity,  showing  the  mesio-distal  depth  uf  the 
pro.ximal   portion.      It   is   not  deep. 

Fig.  169.  The  finished  filling,  which  sliuws  best  the  wide  outward  inelinatiun  of  the  mesial 
portion  of  the  buccal  and  lingual  walls. 
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bucco-lingual  center  of  the  length  of  the  gingival  wall,  and  carry 
it  buecally  to  the  buccal  wall  with  several  cuts,  squaring  out  the 
bucco-gingival  angle.  It  should  then  be  drawn  along  the  buccal 
wall  toward  the  occlusal  surface,  undermining  the  enamel  along 
this  wall  also.  The  undermined  enamel  is  easily  cut  away  with 
the  enamel  hatchets,  or  by  clipping  with  the  chisel  used  from 
the  mesio-buccal  angle  of  the  tooth  through  the  embrasure.  The 
linguo-gingival  angle  of  the  cavity  and  the  gingival  wall  should 
be  extended  in  the  same  way,  using  the  same  instruments.  The 
lingual  wall  should  be  extended  to  a  line  where  its  margin  will 
be  in  view  past  the  proximating  tooth,  when  looking  across  the 
central  incisors  at  the  median  line.  The  extension  of  the  buccal 
wall  should  be  made  to  correspond.  When  the  effect  of  this 
rule  is  carefully  examined  by  placing  the  edge  of  a  straight 
chisel  in  the  embrasure  of  any  two  bicuspids,  or  the  bicuspid  and 
first  molar,  it  will  be  seen  that  the  effect  will  vaiy  the  width 
of  cavity  as  the  embrasures  are  deep  and  wide,  or  narrow  and 
shallow.  The  former  makes  a  narrow  cavity,  while  the  latter 
makes  a  broad  cavity.  Either  places  the  margin  of  the  cavity 
where  it  will  be  well  cleaned  in  chewing.  In  some  instances  it 
will  be  found  that  after  this  extension  has  been  made,  a  line  of 
superficial  injury  to  the  enamel  extends  beyond  the  margin  of 
the  cavity  at  one  or  both  of  its  gingival  angles.  This  should 
be  carefully  looked  for,  and,  when  found,  the  cavity  should  be 
farther  extended  so  as  to  include  the  injured  portion. 

Extensions  gingivally.  It  must  now  be  determined  whether 
or  not  the  gingival  wall  has  been  sufficiently  extended  gingivally 
for  its  margin  and  its  buccal  and  lingual  angles  to  be  covered 
by  the  free  margin  of  the  gums  when  the  filling  is  finished.  If 
not,  it  must  be  extended  farther  to  the  gingival.  An  inverted 
cone  bur  8  or  10  should  be  placed  with  its  flat  end  against  the 
gingival  wall,  and  inclined  sufficiently  for  its  edge,  or  circum- 
ference, to  engage,  and  a  cut  made  within  the  dentin  along  the 
dento-enamel  junction  to  the  bucco-gingival  angle.  It  should 
then  be  inclined  in  the  opposite  direction  and  a  cut  made  into 
the  linguo-gingival  angle.  In  this  cutting,  the  operator  should 
be  very  particular  that  the  bur  follows  the  dento-enamel  junc- 
tion and  that  it  does  not  cut  deeply  into  the  dentin.  The  object 
should  always  be  to  avoid  very  deep  cavities.  In  this  way  the 
enamel  to  the  gingival  is  undermined  and  may  be  much  weak- 
ened by  passing  the  bur  a  few  times  with  pressure  against  its 
inner  side.  It  may  then  be  removed  with  the  enamel  hatchets 
and  the  gingival  wall  be  made  horizontal  and  smooth.    The  angle 
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of  junction  of  the  gingival  with  the  buccal  and  lingual  walls 
should  be  sharp  and  definite  in  the  dentin,  but  should  be  made 
slightly  curved  in  the  enamel.  The  gingival  enamel  wall  should 
be  examined  carefully  for  extension  of  caries  of  enamel  gin- 
givally.  This  should  complete  the  outline  form.  See  Figures 
167, 168. 

Resistance  form  and  retention  form.  Resistance  form 
and  retention  form  in  this  cavity  require  that  in  the  step  portion 
the  pulpal  wall  be  flat  and  the  surrounding  walls  parallel,  the 
same  as  these  would  be  in  a  simple  occlusal  cavity;  and  that 
in  the  mesial  portion  the  gingival  wall  be  flat  and  meet  the  axial, 
buccal  and  lingual  walls  in  the  dentin  in  sharp  angles  and  that 
these  three  walls  be  practically  at  right  angles  to  the  gingival 
wall,  the  buccal  and  lingual  dentinal  walls  being  parallel  to  each 
other.  Wherever  the  form  of  the  occlusal  surface  will  permit, 
the  occlusal  step  should  be  made  in  the  form  of  a  dovetail,  which 
will  add  materially  to  the  retention  form.  After  outline  form  has 
been  completed,  the  changing  of  the  cavity  to  the  boxlike  form 
for  resistance  and  retention  is  largely  accomplished  by  an 
inverted  cone  or  fissure  bur  10  held  with  the  flat  end  against 
the  pulpal  wall  and  carried  around  this  wall,  making  sharp 
angles  where  it  meets  the  buccal,  distal  and  lingual  walls.  Cen- 
trally the  depth  of  the  pulpal  wall  should  be  little  more  than 
the  thickness  of  the  enamel  at  the  occlusal  pit,  but  if  it  is  made 
flat,  the  depth  will  be  greater  to  the  buccal  and  lingual  because 
of  the  rising  of  the  cusps.    Figure  168. 

In  the  proximal  portion  the  same  bur  may  be  held  in  the 
same  position  in  relation  to  the  gingival  wall  and  carried  along 
the  junction  of  the  gingival  with  the  buccal,  axial  and  lingual 
walls,  making  these  angles  sharp  and  at  the  same  time  making 
the  gingival  wall  flat.  The  squaring  out  of  these  angles  in  the 
proximal  portion  may  often  be  done  with  the  enamel  hatchets. 
These  instruments  should  generally  be  used  to  square  out  the 
lines  of  junction  of  the  axial  with  the  buccal  and  lingual  walls. 

Convenience  form.  Most  persons  would  prefer  convenience 
points  in  the  gingival  portion  of  the  cavity  for  retention  in 
starting  a  gold  filling,  Figures  170-173.  These  are  made,  one 
in  the  axio-bueco-gingival  angle,  and  one  in  the  axio-linguo-gin- 
gival  angle,  by  pressing  an  inverted  cone  bur  into  the  dentin 
slightly  and  drawing  it  a  short  distance  to  the  occlusal  along 
the  bucco-axial  line  angle  and  the  linguo-axial  line  angle  respec- 
tively. These  give  sufficient  starting  points  and  will  retain  the 
filling  while  the  building  of  this  part  is  in  progress. 


Fio.   170. 


Fig.  171. 


Fio.  172. 


Fics.  170-17.'J.  \  scries  illiistruting  the  cutting  of  convcnit'iicc  points,  which,  in  tlip  pruxiin;il 
cnvitics  in  the  hicnspids  and  nicilars,  are  intended  to  prevent  movement  of  the  gohl  in  the  bnildiiif; 
of  tile  proximal  portion  of  the  tilling.  These  are  not  intended  for  any  especial  service  as  resistance 
or   retention   anchorage   for   the   filling   in   after   use. 

Fio.  170.  The  most  eoninion  form  of  the  convenience  point,  showing  only  a  small  portion 
of  the  bucco-axio-gingival  region  of  the  cavity  as  seen  complete  in  Figure  173.  When  the  cavity 
is  otherwise  completed,  an  inverted  cone  bur  8  or  10  is  pressed  into  the  angle,  cutting  mostly 
into  the  buccal  wall  without  sinldng  into  the  gingival  wall,  and  then  drawn  toward  the  occlusal 
tor  a  short  space.  It  is  then  replaced  and  the  cut  repeated  a  sullicient  number  of  times  to  niaUe  a 
cut  a  little  less  than  the  width  of  the  bur  head  in  depth,  which  thins  awav  and  runs  out  toward 
the  occlusal. 

Flo.  171.  In  positions  in  which  special  ditTieuIty  in  this  first  building  is  expected,  the  first 
pieces  of  gold  will  hold  a  little  stronger  if  the  bur  head  is  sunk  just  a  little,  one-half  the  length  of 
the  bur  head,  into  the  gingival  wall. 

Fio.  172.  The  convenience  iioint  as  prepared  with  a  chisel.  This  is  the  best  form  for  operators 
who  have  as  much  as  eighteen  or  twenty  pounds  liaml  pressure,  olhi'rwise  the  cut  with  Ihi'  Imi-  is 
best. 


Fio.    173.   A   cavity   with    the 
lingtiQ. gingival  angles. 


convenience   points   cut    in    the   axio-bucco-gingival,    and    the   axio- 


FiQ.  177. 


Figs.  174.  175.  A  molar  toolh  with  a  prepared  mcsio-occlusal  cavity,  split  mesio-distally,  and 
opened  so  as  to  display  all  of  the  internal  parts  of  the  cavity. 

Figs.  17G.  177.  An  outline  explanation  of  Figures  174.  I7ri.  The  cavity  walls  are  lettered 
with  the  initial  letters  of  the  names  of  the  walls.  For  those  walls  that  are  partly  in  both  halves, 
the  gingival,  axial,  piilpal  ami  distal  walls,  the  initial  letters  are  ^'iven  for  each  half.  The  others, 
the  buccal  and  lingual  walls,  appear  in  the  halves  to  which  thoy  hrlong.  The  convenience  points, 
B  and  c,  are  introduced  as  cut  with  the  chisel.  The  disto-linguo-pulpal  convenience  point  d  is  used 
only  in  cases  in  which  it  is  desired  for  beginning  the  filling  in  the  step,  or  malting  an  inde- 
pendent beginning  in  that  imrtion  of  the  cavity  after  having  built  uji  the  gingival  portion.  With 
this  convenience  point  to  woiU  from,  gold  may,  in  mesial  cavities,  readily  be  built  across  along  the 
disto-pnlpal  line  angle  into  the  V-shaped  space  a,  made  by  cutting  out  the  buccal  groove,  and  a 
very  .secure  anchorage  made   for  the  laiilding  of  the  step  ptrtinn   nf   the  tilling. 
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In  making  these,  tlie  bur  should  not  be  sunk  into  the  gingi- 
val wall,  but  the  square  end  should  be  kept  level  with  that  wall, 
as  shown  in  Figure  170.  In  some  cases  in  which  a  particularly- 
strong  hold  on  the  gold  is  thought  to  be  needed  in  starting  the 
filling,  at  the  last  the  bur  head  may  be  sunk  half  its  length  into 
the  gingival  wall,  as  shown  in  Figure  171.  This  will  hold  the 
gold  driven  solidly  into  it  very  strongly  and  is  the  full  limit 
of  cutting  into  the  gingival  wall  that  should  ever  be  done.  The 
cutting  into  the  gingival  wall  for  the  anchorage  of  fillings,  either 
as  grooves  or  pits,  as  has  been  practiced,  is  pernicious,  in  that  it 
causes  many  checks  and  breaks  of  the  enamel  in  a  position  not 
easily  seen.  They  have  been  the  cause  of  the  loss  of  many  other- 
wise excellent  fillings.  Figure  172  gives  another  form  of  con- 
venience point  as  cut  with  the  chisel.  This  latter  is  the  best 
form.  If  the  operator  has  a  finger  thrust  with  the  pen  grasp  of 
eighteen  to  twenty  pounds  or  more,  he  can  make  this  form  easier 
than  that  made  by  the  bur  and  with  much  less  pain  to  the  patient. 
For  this  purpose,  a  chisel  15,  beveled  to  an  edge  on  three  sides, 
is  the  best  instrument.  The  completed  convenience  points  as 
made  with  the  bur  are  shown  in  the  cavity  in  Figure  173.  This 
is  to  be  taken  as  the  type  of  the  convenience  points  in  all  proxi- 
mal cavities,  wherever  they  occur,  including  the  incisors. 

Removal  of  eemaining  carious  dentin.  Any  decay  remain- 
ing on  the  axial  wall  should  be  removed  with  spoons  20-9-12, 
or  in  this  particular  position,  with  the  discoid.  Generally,  how- 
ever, in  decays  treated  in  their  early  beginning,  there  will  be  no 
remaining  decay. 

Finish  of  enamel  wall.  The  enamel  walls  are  now  planed 
to  form.  In  all  of  the  occlusal  portion  these  may  be  parallel  in 
the  axial  plane.  In  the  mesial  portion  of  the  cavity,  the  buccal 
enamel  wall  must  be  inclined  strongly  to  the  buccal  to  agree 
with  the  enamel  cleavage.  The  lingual  enamel  wall  must  be 
inclined  similarly  to  the  lingual.  The  inclination  given  the  buccal 
and  lingual  enamel  walls  will  depend  upon  their  relations  to  the 
angles  of  the  tooth.  The  gingival  enamel  wall  should  be  inclined 
slightly  to  the  gingival.  Generally,  the  plane  of  the  buccal  or 
the  lingual  enamel  wall  should  each  be  either  perpendicular  to 
the  surface  of  the  tooth  at  the  particular  point  where  the  enamel 
margin  is  laid,  or  inclined  more  outward.  The  inclination  will 
therefore  vary  with  the  position. 

The  cavo-surface  angle  of  all  parts  of  the  cavity  outline 
must  now  be  beveled.  All,  except  the  gingival  and  the  rounding 
of  the  bucco-  and  linguo-gingival  angles,  may  be  done  with  the 
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chisels.  Special  instruments  are  required  for  beveling  the  gingi- 
val cavo-surface  angle,  the  gingival  margin  trimmers  20(80)-9- 
12,  rights  and  lefts,  for  mesial  cavities,  and  20  (95) -9-12,  rights 
and  lefts,  for  distal  cavities.  These  instruments  are  made 
especially  for  this  purpose.  The  relation  of  the  edge  of  this 
instrument  to  the  gingival  cavo-surface  angle  of  the  cavity  is 
shown  in  Figure  195.  They  have  the  angle  of  the  edge  cut  pur- 
jDosely  for  making  this  bevel.  A  few  strokes  lightly  made, 
carried  across  the  gingival  wall  and  around  the  angle,  first  with 
the  right-hand  instrument  in  the  one  direction  and  then  with  the 
left-hand  instrument  in  the  other  direction,  are  suflScient. 

In  the  finished  cavity,  the  dentin  walls  to  the  buccal  and 
lingual  of  the  mesial  portion  should  generally  not  be  in  the  same 
plane  with  the  enamel  walls,  but  in  cavities  of  ordinary  size 
they  should  be  very  nearly  parallel  with  each  other  and  inclined 
outward  only  a  little  from  the  mesio-distal  plane  of  the  tooth. 
In  the  occluso-gingival  direction,  they  should  be  parallel  with 
the  long  axis  of  the  tooth  and  parallel  with  each  other. 

Toilet  of  cavity.  The  cavity  now  only  requires  the  toilet 
to  be  made  to  be  ready  for  filling.  The  finished  filling  is  shown 
in  Figure  169. 

In  the  foregoing,  the  plans  of  doing  the  more  important 
things  that  must  be  done  in  the  great  majority  of  cases  have  been 
presented,  and  may  be  regarded  as  general  in  their  application. 

Variations.  The  variations  of  procedure  due  to  position  of 
the  teeth  in  the  mouth  and  the  different  degrees  of  exposure  of 
the  parts  to  view  and  to  approach,  relate  mostly  to  the  second 
and  third  molars  and  to  the  lower  bicuspids.  The  upper  first 
bicuspids  are  usually  so  well  exposed  that  both  the  mesial  and 
distal  cavities  are  easily  reached,  and,  except  that  the  smaller 
cutting  instruments,  as  the  15-8-12  and  10-6-12  enamel  hatchets 
and  corresponding  chisels  and  spoons  are  necessary,  the  instru- 
ments and  the  instrumentation  will  be  the  same.  Neither  is  it 
often  necessary  to  make  any  variation  in  distal  cavities  in  the 
first  molar  or  mesial  cavities  in  the  second  molar  above  or  below. 

Figures  174-177  are  presented  as  a  further  study  of  cavity 
forms.  These  are  a  representation  of  a  molar  tooth  with  a  pre- 
pared cavity,  split  mesio-distally  and  opened  in  order  to  display 
all  of  its  internal  parts.  Figures  176,  177  are  outline  explana- 
tions of  Figures  174,  175.  A  study  of  these  will  give  a  better 
appreciation  of  cavity  forms. 

The  cavity  form  in  lower  first  molars  will  differ  because  of 
differences  in  the  form  of  the  occlusal  surface,  most  generally 
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taking  the  form  shown  in  the  series  of  Figures  178-181.  This 
also  shows  the  form  of  the  cutting  in  the  treatment  of  a  begin- 
ning decay  in  the  lower  molar  similar  to  that  shown  in  the  upper. 
It  will  be  noted  that  the  form  varies  only  with  the  outline 
required  by  the  grooves  to  be  cut  out.  In  this  the  -outline  in  the 
lower  second  molars  will  also  differ  from  that  of  the  lower  first 
because  of  the  difference  in  the  number  and  direction  of  its 
grooves.  This  does  not  require  any  special  differences  in  instru- 
mentation. This  boxlike  cavity  is  to  be  taken  as  the  typical 
form  to  be  made  in  all  bicuspid  and  molar  proximal  cavities 
wherever  situated,  and  wherever  there  is  sufficient  tooth  tissue 
remaining  for  its  formation  and  to  give  ample  strength  to  all 
of  its  parts. 

In  distal  cavities  in  the  second  molar  and  mesial  cavities 
in  the  third  molar,  it  frequently  happens  that  the  inverted  cone 
bur  in  the  straight  hand-piece  can  not  be  made  to  approach 
the  cavity  at  the  proper  angle  to  square  out  and  extend  the  bucco- 
and  linguo-gingival  angles.  In  these  cases  the  bur  in  the  contra- 
angle  hand-piece  may  be  substituted,  or  the  cutting  may  be  done 
entirely  with  the  hand  instruments.  However,  in  the  gi'eater 
number  of  cases  in  which  distal  cavities  in  the  second  molar 
ai'e  excavated  at  the  same  time  with  mesial  cavities  in  the  third, 
the  straight  hand-piece  may  be  used  for  both.  This  is  facilitated 
by  cutting  the  step  in  the  second  molar  first  and  carrying  it  well 
to  the  mesial.  This  gives  additional  room  for  the  application 
of  instruments  to  the  distal  portion  of  the  cavity  and  also  to 
the  mesial  cavity  in  the  third  molar. 

Occasionally  there  is  difficulty  in  so  placing  the  inverted 
cone  bur  as  to  begin  cutting  the  step  in  the  occlusal  portion 
from  a  distal  cavity  in  a  second  molar.  The  approach  is  such 
that  the  instrument  is  inclined  so  much  to  the  distal  that  the  bur 
cuts  the  enamel  from  the  surface  inward  instead  of  cutting  the 
enamel  from  within  outward,  and  for  this  reason  it  will  not  cut 
well.  The  proper  position  of  the  bur  may  be  obtained  with  the 
contra-angle  hand-piece,  but  if  the  enamel  proves  very  hard, 
this  instrument  does  not  work  well.  It  is  better  in  such  cases  to 
enter  the  occlusal  surface  through  the  pit  in  the  central  fossa 
in  the  usual  way  of  opening  pits,  or  with  a  drill,  if  the  pit  is 
fully  closed,  and  then  enter  the  inverted  cone  bur  at  this  point 
and  cut  to  the  distal  along  the  line  of  the  distal  groove  until 
the  distal  cavity  has  been  entered.  This  slot  may  then  be  broad- 
ened to  the  buccal  and  to  the  lingual  in  the  usual  way  to  form 
the  step. 
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Tlie  approach  to  distal  cavities  in  tlie  upper  second  molars 
is  often  somewhat  from  the  buccal,  and  to  facilitate  this  approach 
in  building  the  filling,  the  buccal  wall  should  be  strongly  inclined 
to  the  buccal,  whenever  this  can  be  done  without  very  positive 
detriment  to  the  case.  One  should  never  neglect  to  obtain  such 
form  as  will  render  the  filling  of  the  cavity  convenient. 

In  the  lower  molars,  especially  those  that  have  a  strong 
lingual  inclination,  the  form  of  the  distal  cavity  may  be  made 
for  filling  with  reverse  pluggers.  In  this  case  the  buccal  wall 
may  be  cut  parallel  with  the  long  axis  of  the  tooth  and  the  gold 
packed  against  it  entirely  with  the  reverse  plugger. 

The  bicuspids  are  much  smaller  teeth  than  the  molars  and 
deep  cutting  in  the  preparation  of  cavities  weakens  them  rapidly. 
There  is,  therefore,  even  a  greater  object  in  treating  decays  in 
them  very  early  when  this  is  possible.  In  their  treatment,  the 
same  boxlike  form  of  cavity  must  be  used  as  in  the  treatment 
of  cavities  in  the  molars.  This  is  modified  to  suit  the  form  of 
the  tooth,  while  all  of  its  main  features  are  retained.  The  same 
instruments  are  used,  or  the  smaller  sizes  of  the  same  patterns. 
The  same  care  is  necessary  in  extensions  for  prevention,  both  to 
the  buccal  and  to  the  lingual,  and  many  of  them  must  be  cut  very 
wide.  In  this,  however,  a  greater  number  have  very  deep,  wide- 
open  embra<^ures  which  limit  the  extension  of  decay  so  much 
that  rr'tlipr  narrow  cavities  may  be  made. 

Figures  182-186  represent  an  ordinary  case  in  an  upper 
second  bicuspid  with  what  may  be  termed  a  beginning  decay 
in  which  the  whitening  on  the  surface  of  the  enamel  was  thought 
to  have  ext'^nr'rd  to  the  possible  buccal  and  lingual  limits  under 
the  condition  of  the  contact  and  near  approach  of  area  of  its 
surf'-^p  to  th'^  ''rst  molar.  A  little  burrowing  in  the  dentin  has 
occurred.  The  occlusal  surface  is  shown  in  Figure  183  to  be 
apparently  perfect,  though  the  grooves  are  rather  deep.  In 
opening  the  cavity,  smaller  sizes  of  the  same  instruments  as 
were  used  in  the  preparation  of  similar  cavities  in  molars  should 
be  selected.  Otherwise  the  opening  of  the  cavity  and  the  whole 
process  of  its  formation  is  the  same.  Figure  184  represents  the 
form  of  the  cavity  as  seen  from  the  distal,  showing  the  buccal 
and  lingual  enamel  walls  inclined  outward,  and  Figure  185  as 
seen  from  the  occlusal.  This  shows  the  step  formed  for  reten- 
tion and  strength  for  the  resistance  of  the  stress  of  hard  usage 
and  with  all  of  the  deep  grooves  of  the  occlusal  surface  cut  away. 
Figure  186  illustrates  the  finished  filling  with  its  contact  point 
a  little  more  rounded  and  prominent  than  the  original  tooth 
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Figs.   178-181.     A  scrips   illustrating  cavity  preparation    in  lower  first  molars. 

Fia.  178.  The  mesial  surface  of  n  lower  first  molar,  showing  a  broad  whitened  area  of  begin- 
ning decay  of  enamel  stretching  bucco-lingiially  from  angle  to  angle.  In  the  central  part  of  the 
area  tlie  enamel   rods  have  begun   to   fall  away. 

Fia.  179.  The  form  of  the  prepared  cavity,  showing  the  occlusal  step  to  give  the  necessary 
rigidity  to  the  filling,  and  the  outward  inclination  of  the  enamel  walls  of  the  pro.ximal  portion. 

Fig.  180.  The  occlusal  surface  of  the  tooth  showing  rather  deep  grooves  and  pits  but  no 
caries  is  apparent. 

Fig.  181.  The  occlusal  surface  of  the  tiH.th  after  Un-  tilling  has  bi'm  finislit'd.  showing  the 
outline  form  of  the  cavity  from  that  view. 
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Fig.  185. 
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Figs.    1S2-1S6.      A   .scries   illustt;itii:f;   On-    foiiiijliiui   of   ciivitics   in    the  bicuspids. 

Fig.  182.  An  ordinary  c.ivily  beginning  in  liic  nu'siii]  surface  fiom  which  only  a  part  of  the 
onanicl  rods  have  fallen  from  the  area  of  beginning  decay.  The  spreading  on  the  surface  probably 
has  gone  as  far  as  the  cleaning  by  food  passing  through  the  cmbrasvu-cs  would  allow. 

Flo.  183.     The  occlusal  surface,  which  shows  no  decay  in  the  pits. 

Fig.  184.  The  prepared  cavity  as  it  appears  from  the  mesial  view.  It  is  cut  broad  enough  tor 
the  buccal  and  lingual  margins  to  be  placed  where  the  rounding  into  the  embrasures  between  the 
teeth  will  remove  them  sulliciently  from  the  surfaces  of  the  pro.\imating  tooth  to  insure  cleanliness 
being  maintained  by  tlie  excur.sions  of  food  in  chewing. 

Km.  183.  The  cavity  from  the  occlusal  view,  showing  the  shallow  mesial  portion  and  the  round- 
ing step  past  the  buccal  eusp  in  order  to  give  a  wide  margin  to  the  recessional  line  of  the  buccal 
horn  of  the  pulp.  This  coidd  safely  be  a|>proaclied  more  closely  in  case  it  was  thought  the  strength 
of  the  filling  required   it. 

Fig.    1S«.      The  occlusal   surface  of   the   tooth   aftc.'r   Ihe   lilling   has   been    finished. 
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form  to  assist  a  little  in  holding  the  buccal  and  lingual  margins 
of  the  filling  sufBciently  avray  from  near  contact  with  the  first 
molar,  that  these  may  be  kept  well  cleaned  by  the  excursions  of 
food  through  the  embasures.  The  management  of  this  latter 
feature  in  the  treatment  of  both  bicuspid  and  molar  cavities 
will  be  treated  in  more  detail  later. 

The  greatest  difficulty  is  met  with  in  distal  cavities  in  lower 
bicuspids  that  have  a  strong  distal  and  lingual  inclination.  It 
is  in  these  that  a  contra-angle  hand-piece  and  the  reverse 
pluggers  are  most  needed.  These  teeth  are  often  small  and  the 
crowns  long  and  decayed  far  to  the  gingival.  They  are  difficult 
to  reach  with  direct  instruments.  In  such  cases,  at  least  two 
teeth  to  the  distal  should  be  included  in  the  rubber  dam.  Even 
if  the  first  and  second  molars  are  lost,  the  rubber  should  include 
the  third  molar  to  give  good  room  for  the  use  of  the  mouth 
mirror  for  light  and  to  hold  the  rubber  out  of  the  way  of  instru- 
ments. It  will  then  be  found  that  the  cavity  is  easily  reached 
with  hand-cutting  instruments  and  the  contra-angle  hand-piece, 
and  is  readily  filled  by  using  the  reverse  pluggers.  In  the  absence 
of  reverse  pluggers,  much  of  the  filling  must  be  made  by  hand 
pressure.  The  form  of  the  cavity  should  not  differ  materially 
from  the  forms  produced  in  other  teeth.  If,  however,  it  is 
decided  that  direct  mallet  force  is  to  be  employed  to  the  greatest 
possible  extent,  the  disto-buccal  angle  of  the  tooth  should  be  cut 
boldly  away  sufficiently  to  give  access  to  the  gingival  wall,  and  the 
greater  part  of  the  cavity  walls  generally,  and  the  step  carried 
close  against  the  mesial  marginal  ridge.  This  will  allow  a  direct 
approach  from  the  disto-buccal  direction  to  all  of  the  cavity 
walls,  except  the  axio-bucco-gingival  angle,  which  must  be  filled 
by  hand  pressure. 

Relation  of  cavity  walls  to  recessional  lines  of  pxjlpaIj 
HORNS.  If  a  careful  study  is  made  of  the  forms  and  extent  of 
cavities  permissible  without  cutting  the  recessional  lines  of  the 
pulpal  horns,  it  will  ])e  found  that  there  is  generally  sufficient 
room  between  the  recessional  lines  to  make  fillings  with  ample 
strength.  The  point  that  is  most  likely  to  give  difficulty  occurs 
in  the  lower  first  molars  where  broad  mesial  decays  occur  dur- 
ing the  childhood  period,  i.  e.,  before  fifteeen  years  of  age.  In 
these  it  will  sometimes  be  difficult  to  obtain  sufficient  width 
between  the  recessionnl  lines  of  the  mesio-buccal  and  the  mesio- 
lingual  horns  of  the  pulp,  combined  with  a  proper  depth  over 
the  mesial  marginal  crest  of  the  pulp  to  give  enough  strength 
to  sustain  the  broad  mesial  portion  of  the  filling.    This  will  be 
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better  appreciated  by  a  careful  examination  of  Figure  181.  In 
this  the  mesial  portion  of  the  cavity  is  cut  narrow.  Very  many 
times  it  must  be  broader  bucco-lingually.  In  my  own  work  for 
children  these  have  pulled  away  a  little  occasionally  from  the 
margins,  causing  a  leak  by  the  stretching  of  the  narrow  part  of 
the  filling  between  the  two  mesial  cusps.  Through  fear  of  pulp 
exposure,  this  part  was  not  made  strong  enough  to  resist  the 
stress  of  mastication.  In  mature  persons  there  is  generally 
room  for  sufficient  depth  of  step  over  these  horns,  when  this 
becomes  so  imperative  as  to  call  for  greater  risk  of  pulp  expos- 
ure. In  doing  this,  one  will  occasionally  be  surprised  by  the 
exposure  of  an  extra  long  pulpal  horn.  At  this  age,  root  fillings 
may  be  made  that  are  good  and  the  exposure  of  the  pulp  is  not 
so  serious,  but  we  are  not  justified  in  taking  the  chance  of  an 
exposure  in  the  tooth  of  the  child.  The  general  rule  is  that  when 
the  decay  may  all  be  removed  without  cutting  the  recessional 
lines  of  the  pulpal  horns,  the  strength  of  the  tooth  will  be  ample. 
It  is  only  after  the  removal  of  the  pulp  and  cutting  out  these 
recessional  lines  that  breakage  of  the  tooth  is  feared.  In  all 
of  this,  it  must  be  remembered  that  the  object  should  be  to  keep 
the  cavities  as  shallow  in  all  parts  as  the  penetration  of  decay 
will  allow,  and  to  make  them  no  deeper  than  is  essential  for  suf- 
ficient anchorage.  Broad  cutting  is  often  necessary  in  proximal 
cavities  to  prevent  recurrence  of  decay,  but  this  does  not  neces- 
sitate deep  cutting. 

DANGER    OF    PULP    EXPOSURE    IN    CAVITY   PREPARATION. 
ILLUSTRATIONS:    FIGURES  187196. 

In  the  excavation  of  proximal  cavities,  there  is  always 
danger  of  pulp  exposure  when  the  decay  in  the  dentin  is  deep. 
This  danger  is  much  increased  when  there  is  also  a  deep  pit 
cavity,  which  seems  to  include  the  requirement  of  a  deep  step 
in  order  to  obtain  a  flat  pulpal  wall.  Figure  187,  an  upper  first 
molar  split  mesio-distally  for  the  purpose  of  showing  the  decayed 
areas  together  with  the  buccal  half  of  the  tooth,  is  the  first  in 
a  series  of  ten  illustrations  designed  to  illustrate  more  definitely 
the  positions  of  instruments,  the  steps  in  the  progress  of  exca- 
vating and  plans  of  avoiding  pulp  exposure  in  the  preparation 
of  cavities  of  this  class. 

Description  of  case.  The  case  chosen  is  in  a  young  person. 
There  is  a  decay  in  the  occlusal  surface  and  a  decay  in  the  mesial 
surface.  The  extent  of  these  is  shown  in  Figure  187.  The 
pulp  chamber  is  large  and  the  horns   of  the  pulp  are  long. 
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This  is  indicated  by  the  prominence  of  the  cusps  of  the  tooth 
and  the  age  of  the  patient.  The  horns  of  the  pulp  are  very 
nearly  under  the  highest  points  of  the  cusps,  and  the  reces- 
sional lines  of  the  pulpal  horns  converge  toward  the  angles  of 
the  pulp  chamber,  usually  converging  a  little  more  rapidly  as 
the  pulp  is  approached.  These  guides  indicate  the  probable 
position  of  the  horns  of  the  pulp  and  the  localities  to  be  avoided 
in  any  of  the  cutting  of  sound  dentin  to  obtain  resistance  form, 
retention  form  or  convenience  form.  They  also  indicate  the 
localities  in  which  the  horns  of  the  pulp  may  be  exposed  in  the 
removal  of  carious  dentin.  The  rule  should  be  that  the  reces- 
sional lines  of  the  horns  of  the  pulp  should  not  be  cut.  There- 
fore, in  young  persons  the  step  in  the  occlusal  surface  should 
be  cut  between  the  recessional  lines  of  the  pulpal  horns.  The 
carious  dentin  must  be  removed,  however,  even  though  the  pulp 
is  exposed  in  the  process.  But  this  should  rarely  come  as  a  sur- 
prise and  the  instrument  used  and  the  direction  of  cutting  should 
be  such  as  will  cause  the  least  pain  or  do  the  least  injury  to  the 
pulp.  The  illustration  being  a  central  mesio-distal  section,  does 
not  show  the  length  of  the  horns  of  the  pulp,  because  it  does  not 
cut  through  them,  but  this  is  indicated  on  the  mesial  in  the  pic- 
tures by  making  the  recessional  line  of  the  mesial  crest  of  the 
pulp  diagrammatically  prominent  to  represent  the  probable 
length  of  the  mesio-buccal  horn,  and  the  relation  of  the  decayed 
areas  to  this  is  shown. 

Outline  form.  In  Figure  188,  the  position  of  the  chisel 
for  the  first  cuts  in  the  chipping  away  of  the  undermined  enamel 
is  shown  in  each  of  these  cavities.  No  one  should  attempt  to 
remove  this  with  the  bur  in  the  engine,  because  it  is  more  diffi- 
cult and  more  distressing  to  the  patient.  In  this  case  the  mesial 
marginal  ridge  is  undermined  by  decay  but  is  still  very  strong. 
The  position  of  the  chisel  shown  in  the  mesial  cavity  is  a  favorite 
one  for  the  first  movement.  The  instrument  blade  is  laid  firmly 
over  the  crest  of  the  marginal  ridge  of  the  bicuspid,  with  its 
bevel  toward  that  tooth  as  shown.  The  edge  is  engaged  in  the 
enamel  over  the  decay,  and  with  strong  pressure  the  handle 
raised  (in  the  direction  indicated  by  the  small  arrow)  and  a  chip 
split  off  and  thrown  into  the  cavity.  After  one  or  several  strokes 
in  this  way  by  hand  pressure,  the  chisel  should  be  turned  with 
its  bevel  in  the  other  direction,  the  mallet  used,  and  the  chipping 
continued  until  all  of  the  undermined  enamel  is  removed,  uncov- 
ering the  area  of  decay  as  shown  in  Figure  189.  Next  the  enamel 
should  be  chipped  from  over  the  pit  cavity,  as  shown  in  Figure 
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188,  first  using  chisel  10  or  15  -witli  hand  pressure,  and  later  with 
mallet  strokes,  chipping  from  the  more  convenient  points  as  the 
■work  progresses.  Mallet  pressure  is  usually  the  best  after  the 
first  few  cuts.  In  the  distal  part  of  the  cavity  wall,  it  is  often 
best  to  reach  across  and  use  the  pulling  motion,  so  called,  in 
splitting  away  the  overhanging  enamel.  This  is  illustrated  in 
Figure  189.  The  edge  of  the  chisel  is  engaged  close  to  the  mar- 
gin of  the  broken  edge  of  the  enamel,  and,  with  a  downward 
pulling  motion,  chip  after  chip  can  be  thrown  off  in  rapid  succes- 
sion. This  is  continued  in  different  directions  until  the  cavity 
of  decay  is  uncovered,  as  shown  in  Figure  189.  In  this  case  the 
two  cavities  are  separated  by  a  strong  strip  of  enamel  firmly 
supported  by  sound  dentin.  This  is  difficult  to  remove  with 
chisels.  For  the  removal  of  this,  engage  an  inverted  cone  bur 
10  in  the  dentin  close  against  the  dento-enamel  junction  and 
force  it  in  toward  the  line  of  the  mesial  groove  and  draw 
it  slowly  to  the  surface  of  the  enamel.  Let  the  bur  cool  a 
moment  and  then  repeat  the  movement.  Make  cut  after  cut, 
following  the  mesial  groove  —  the  weakest  line  in  the  enamel 
—  until  a  slot  is  cut  uniting  the  two  cavities.  Now  run  the 
bur  along  this  slot,  pressing  first  to  the  buccal  and  then  to 
the  lingual.  Figure  190,  undermining  the  enamel  as  far  as  the 
slope  of  the  bur  head  will  allow.  Chip  this  undermined  portion 
away  with  enamel  hatchets  15-8-12,  or  the  corresponding  width 
chisels,  as  shown  in  Figure  191.  Continue  this  by  repeating  the 
undermining  and  chipping  until  the  opening  is  as  wide  as  may 
be  desired  for  the  step.  The  bur,  if  carefully  used,  will  have 
made  the  pulpal  wall  of  this  portion  flat.  In  making  these  cuts, 
the  bur  may  be  entered  in  the  pit  cavity  and  the  first  cut  made 
toward  the  mesial  cavity  if  that  should  seem  the  most  convenient 
in  any  particular  case.  The  last  of  this  cutting  is  shown  in  Fig- 
ure 191. 

Variation  of  procedure  when  pulp  exposure  is  feared. 
At  this  point  the  question  of  the  possible  exposure  of  the  pulp 
will  become  important.  Therefore,  the  enamel  walls  should  be 
trimmed  with  the  enamel  hatchets  and  chisels  and  the  buccal 
grooves  cut  out  as  in  Figure  192,  but  not  deeper  at  first  than 
the  dento-enamel  junction,  particularly  in  the  occlusal  part  of 
the  cavity.  The  walls  of  the  mesial  portion  of  the  cavity  should 
be  cut  to  sound  dentin  in  every  direction,  using  the  enamel 
hatchets,  as  shown  in  Figure  192.  This  will  have  completed 
roughly  the  outline  form,  except  the  extension  that  may  be  neces- 
sary in  the  mesial  portion.    At  this  point  the  rubber  dam  should 
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Fio.  189. 


Fig.  190. 


Fig.  101. 


Fios.  187-196.  A  series  of  ten  pen  pictures  illustrating  mothofls  of  excavating  deep  niesio-occlusal 
cavities  and  avoiding  pulp  exposure.  The  tooth  is  cut  mesio-distally  and  only  the  buccal  half  is  used. 
The  (jt-nto-cnamel- junction  is  made  diii grammatically  prominent .  The  cut  is,  of  course,  not  in  the 
line  of  any  of  the  liorns  of  the  pulp,  liut  the  recessional  line  of  the  mesial  crest  of  the  margin  of  the 
pulp   is  darkened    for  a  space,   representing  the  probable   length  of   tlie  uiesio-buccal  horn   of   the   pulp. 

Fio.  187.  The  buccal  half  of  a  lower  molar  split  mcsio-distally,  displaying  a  cavity  in  the 
occlusal  surface  and  an  independent  cavity  in  the  mesial  surface.  In  the  case  of  a  young  person  with 
the  large  pulp  chamber  at  that  age,  these  cavities  should  be  regarded  as  seriously  endangering  the 
pulp. 

Fig.  ISS.  The  chisel  in  position  for  beginning  chipping  away  the  undermined  enamel  over  each 
of  the  decayed  areas.     The  first  chip  is  represented  as  broken  away  in  each. 

Fio.  189.  Represents  Ihe  progress  in  chipping  away  the  undermined  enamel  with  the  chisel  in 
position  for  removing  the  distal  portion  liy  the  pulling  motion. 

Fm.  190.  The  inverted  cone  bur  10  in  position  for  cutting  a  slot  through  the  sound  porlion  of 
enamel  between  the  two  cavities. 

Fia.  191,  The  chisel  or  enamel  hatchet  removing  the  enamel  undermined  by  the  bur,  widening 
the  slot. 
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be  placed  and  the  cavity  cleaned  and  dried.  The  cavity  is  now 
in  condition  to  be  immediately  sealed  —  after  appropriate  treat- 
ment of  the  exposure  —  if  the  pulp  should  be  exposed  in  the 
removal  of  carious  dentin  from  the  occlusal  cavity,  which  is  the 
danger  point  in  this  case. 

Eemoval  of  eemainikq  carious  DENTIN.  With  spoon  20-9-12 
loosen  the  decayed  mass  carefully  some  little  way  from  the  mar- 
gins around  the  periphery  of  the  cavity.  Then,  choosing  the 
most  favorable  position,  force  the  spoon  with  such  direction  as 
will  follow  close  against  the  sound  dentin  across  the  cavity,  the 
endeavor  being  to  turn  out  the  whole  of  the  softened  material 
at  a  single  stroke.  (See  Figure  132.)  Then  scrape  the  remain- 
ing softened  material  from  every  part  of  the  area. 

Resistance  form  and  retention  form.  No  pulp  exposure 
is  foimd  in  this  case,  but  the  central  area  of  decay  is  found  to 
be  so  deep,  as  shown  in  the  remaining  figures  of  the  series,  that 
to  cut  the  step  to  the  same  depth  and  to  the  full  width  necessary 
would  almost  certainly  expose  the  mesial  horn  of  the  pulp. 
Moreover,  the  step  as  first  cut  between  the  two  cavities  is  deep 
enough,  with  the  rise  of  its  walls  on  the  slopes  of  the  cusps,  to 
give  the  required  stability.  Or,  in  cases  in  which  that  seems  to 
be  required,  the  cavity  may  be  filled  fuller,  and  the  cusps  of  the 
occluding  tooth  ground  away  to  accommodate  it.  Therefore, 
instead  of  cutting  the  step  to  the  full  depth  of  this  part  of  the 
cavity,  a  shelf  or  ledge  is  cut  around  it  to  the  depth  of  the  step 
between  the  two,  as  shown  in  Figure  193  and  the  remaining  fig- 
ures, which  gives  the  filling  a  sufficient  seat  to  prevent  any  incli- 
nation to  tip  or  move  under  stress.  Additional  safeguarding 
against  the  cutting  of  the  recessional  line  of  the  mesio-buccal 
horn  of  the  pulp  which  is  in  greatest  danger,  is  made  by  rounding 
the  cut  about  the' mesio-buccal  cusp,  as  shown  in  Figure  196  and 
those  preceding  it. 

Completion  of  outline  form.  The  extension  of  the  mesial 
portion  of  the  cavity  is  to  be  made  to  the  gingival,  the  buccal 
and  the  lingual,  completing  the  outline  form.  The  inverted  cone 
bur  in  the  straight  hand-piece  of  the  engine  is  placed  in  the 
deeper  part  of  the  gingival  wall  close  against  the  dento-enamel 
junction,  as  shown  in  Figure  193.  Its  angle  is  engaged  in  the 
dentin  and  it  is  first  carried  out  to  the  buccal  wall  and  then 
replaced  and  carried  to  the  lingual  wall  in  a  series  of  cuts  that 
are  supposed  sufficient.  In  the  last  of  these,  it  is  well  to  press 
the  edge  of  the  bur  hard  against  the  inner  surface  of  the  enamel 
to  weaken  it  so  that  it  will  be  more  easily  broken.    This  is  then 

St*. 
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cut  away  with  the  enamel  hatchets,  used  with  a  scraping  motion. 
At  this  point  a  close  examination  of  the  cavo-surface  angle  of 
the  gingival  wall  should  be  made  to  discover  any  appearance 
of  an  extension  of  superficial  caries  gingivally. 

The  requirements  of  extension  for  prevention  are  now  to 
be  satisfied  by  sufficient  extension  for  the  conditions,  to  the 
buccal  and  to  the  lingual.  For  this  purpose,  the  inverted  cone 
bur  is  placed  in  the  buceo-gingival  angle  close  to  the  dento- 
enamel  junction  and  pressed  into  the  buccal  wall  and  drawn 
toward  the  occlusal,  undermining  the  enamel,  which  is  then 
trimmed  away  with  chisel  15  or  enamel  hatchet  15-8-12,  as  shown 
in  Figure  194.  Similar  cutting  is  done  to  the  lingual.  "When 
this  extension  is  found  satisfactoiy,  it  completes  the  outline  form. 
Often  in  making  this  extension,  it  will  be  found  necessary  to 
broaden  the  mesial  portion  of  the  cavity  at  the  occlusal,  flaring 
it  more  until  the  part  of  the  surface  of  the  tooth  that  begins  to 
curve  around  into  the  embrasure  is  reached. 

Completion  of  resistance  form  and  retention  form.  The 
mesial  portion  of  the  cavity  is  now  trimmed  to  form  with  the 
chisels  and  enamel  hatchets,  completing  the  resistance  form  and 
the  retention  form  as  for  the  cavity  previously  described. 

Convenience  form.  Every  part  of  the  cavity  should  be 
examined  with  reference  to  convenience  of  placing  the  filling,  and 
any  necessary  corrections  made.  Finally  the  convenience  points 
should  be  cut  in  the  bucco-axio-gingival  and  the  linguo-axio-gingi- 
val  angles,  as  previously  described  and  shown  in  Figures  170-173. 

Finish  of  enamel  wall.  The  walls  are  now  to  be  corrected 
and  smoothed  and  the  cavo-surface  angle  slightly  beveled  in 
every  part.  Figure  195  shows  the  position  of  the  gingival  mar- 
gin trimmer  20(80)-9-12  and  the  special  adaptation  of  the  angle 
of  its  edge  in  beveling  the  cavo-surface  angle  along  the  gingival 
wall  and  rounding  the  buceo-gingival  and  linguo-gingival  angles 
of  the  enamel  margin.  In  beveling  the  cavo-surface  angle,  the 
bevel  should  be  cut  in  a  distinct  plane  and  have  distinct  angles 
with  the  cavity  wall  and  with  the  surface  of  the  tooth.  They 
should  not  be  rounded.  This  distinct  angle  is  necessary  in  order 
that  the  filling  material  may  be  finished  against  it  definitely  and 
not  feathered  out  over  a  rounded  edge.  Mechanically,  the  only 
method  of  doing  this  is  with  hand  cutting  instruments.  These 
angles  should  never  be  polished  with  strips,  disks  or  any  similar 
instruments.    Now  make  the  toilet  of  the  cavity. 

The  finished  cavity  is  shown  in  Figure  196.  The  depression 
in  the  pulpal  wall  may  be  filled  with  cement,  if  thought  neces- 
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Figs.  197,  19S,  199.  A  series  of  low  power  photoniicrographs  showing  a  cross  section  of  a 
bicuspid  tooth  with  a  decayed  area,  prepared  cavity  and   filling. 

Fig.  197.  Section  of  a  bicuspid  tooth  showing  extensive  area  of  decay  in  the  distal  surface 
(above)  and  a  beginning  of  caries  of  the  enamel  in  the  mesial  surface.  The  buccal  horn  of  the  pulp 
has  been  cut  in  making  the  section. 


F[o.    100. 


Fig.  198.  The  same  as  Fiernro  197,  showing  the  jiroxiiral  part  of  the  tooth  prepared  for  filling. 
The  convenience  points  are  omitted.  A  comparison  with  the  previous  illustration  will  show  that  the 
axial  wall  is  no  deeper  than  is  necessary  to  remove  the  decayed  area  of  dentin. 

Fio.  199.  Cross  section  of  tlie  filling  in  place.  Notice  that  the  fulness  of  its  surface  will  hold 
the  margins  of  the  filling  well  away  from  a  pro.vimating  tooth  of  similar  form. 
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sary,  as  a  protection  against  the  effects  of  thermal  changes. 
Notice  particularly  in  this  series  of  drawings  the  supposed 
approach  of  the  mesial  horn  of  the  pulp  is  diagrammatically 
shown  by  a  darkening  of  the  recessional  line  of  the  mesial  crest 
of  the  pulp.  Cutting  deeper  than  this  supposed  point  has  been 
strictly  avoided  except  in  the  removal  of  decayed  dentin  in  the  cen- 
tral portion  where  the  form  of  the  pulp  gives  more  room.  Also 
the  cutting  of  the  step  has  been  rounded  about  the  recessional  line 
of  the  mesio-buccal  horn  of  the  pulp  in  order  to  avoid  cutting 
that  line  at  a  point  even  nearer  the  occlusal  enamel.  In  the  prep- 
aration of  cavities  for  young  people,  this  precaution  should  never 
be  omitted  unless  rendered  necessary  in  the  actual  removal  of 
decay.  Often  the  point  of  the  mesio-buccal  horn  of  the  pulp 
approaches  much  closer  to  the  enamel  than  is  anticipated  and 
an  accidental  exposure  results.  The  split  teeth,  Figures  107, 
109,  Volume  I,  which  are  not  very  young  teeth,  show  what  one 
may  sometimes  find  in  the  persistence  of  this  horn  of  the  pulp. 
In  one  of  these  it  is  not  only  very  long,  but  it  is  also  very  large. 

CROSS    SECTIONS    OP    PROXIMAL    CAVITIES   AND    FILLINGS. 
ILLUSTRATIONS:    FIGURES  197-205. 

In  order  to  further  illustrate  the  form  that  may  be  given  the 
mesial  or  distal  portion  of  proximo-occlusal  cavities  to  the  gingi- 
val of  the  step,  several  photomicrographs  with  low  powers  from 
cross  sections  are  introduced  here.  Figure  197  is  from  a  cross  sec- 
tion of  a  bicuspid,  enlarging  it  about  twelve  diameters,  showing 
extensive  injury  by  caries  in  the  mesial  surface  and  a  beginning 
decay  in  the  enamel  in  the  distal  surface.  With  the  low  power 
of  the  lens  with  which  this  is  made,  the  direction  of  the  enamel 
rods  could  not  be  well  shown,  but  there  is  enough  checking  from 
drying  to  give  a  general  idea  of  the  direction  in  which  the  enamel 
splits  most  readily  and  from  this  the  direction  of  the  enamel 
rods  may  be  fairly  well  made  out.  This  section  shows  how  irreg- 
ular this  direction  is  occasionally  found  to  be  and  the  necessity 
for  determining  this  in  any  given  locality  by  watching  during 
the  chipping  of  the  enamel.  The  buccal  horn  of  the  pulp  pene- 
trated this  section,  showing  its  position  perfectly.  The  lingual 
horn  did  not  penetrate  the  section,  but  its  recessional  line  is  cut 
across,  showing  imperfectly  the  position  it  occupied  when  the 
person  was  younger.  The  decayed  area  in  the  upper  part  of 
the  picture,  or  mesial  portion,  is  an  ordinary  one  for  bicuspids. 

Figure  198  shows  the  form  of  the  prepared  cavity,  omitting 
the  convenience  points  for  starting  the  filling,  and  Figure  199 
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shows  the  form  —  in  section  —  of  this  portion  of  the  filling.  In 
this  case  the  extent  of  the  softening  of  the  dentin  is  unusually- 
well  shown  in  Figure  197.  The  other  two  figures  show  that  the 
depth  of  cutting  is  only  suificient  to  completely  remove  the  cari- 
ous area. 

The  cavity  should  be  squared  up  to  that  depth  whenever 
this  can  be  done  without  endangering  the  pulp  of  the  tooth,  which 
is  clearly  permissible  in  this  case.  It  is  also  best  to  have  some 
portion,  or,  where  the  necessary  extension  is  not  too  great,  all 
of  the  dentin  walls  parallel,  as  shown  in  Figures  198,  199.  The 
enamel  walls,  however,  must  be  cut  in  the  directions  shown, 
varying  their  inclination  to  suit  the  direction  of  the  enamel  rods 
in  each  particular  case.  In  examining  these  ilhistrations,  it  will 
be  easily  seen  that  polishing  the  cavo-surf  ace  angle  of  the  enamel 
with  disks,  or  in  any  other  way  in  which  the  definite  cavo-surface 
angle  shown  would  be  rounded,  would  result  in  a  poor  margin 
of  the  filling  material  by  forming  a  thin  edge.  The  form  of  the 
surface  of  the  filling,  as  shown  in  Figure  199,  is  so  rounded  as 
to  give  a  small  contact  with  the  proximating  tooth  and  to  hold 
its  buccal  and  lingual  margins  well  away  from  near  approach 
to  the  surface  of  the  proximating  tooth  in  order  that  the  excur- 
sions of  food  may  clean  them. 

In  Figure  200,  a  bicuspid  is  shown  in  cross  section  with 
injuries  to  both  mesial  and  distal  surfaces  by  decay  which  has 
penetrated  the  dentin  but  very  slightly;  yet  the  injury  is  as 
broad  bucco-lingually  as  in  the  previous  series.  In  the  two  fol- 
lowing pictures,  the  position  of  the  recessional  lines  of  the  horns 
of  the  pulp  are  well  seen,  but  with  increasing  age  they  have 
become  shorter  and  do  not  penetrate  the  section.  In  this  the 
cavity  (Figure  201)  has  been  cut  as  deep  as  in  the  previous  case 
in  order  to  give  stability  to  the  filling.  The  pulp  is  not  especially 
endangered  by  such  a  cavity,  provided  the  step  is  not  cut  too 
wide  and  deep  in  the  teeth  of  young  people.  These  cavities  are 
necessarily  wide,  as  will  be  seen  by  the  injury  of  the  enamel. 
Therefore,  considerable  cutting  of  sound  tissue  in  their  forma- 
tion is  a  necessity.  This  should  be  carefully  examined  in  com- 
paring Figure  200  with  Figures  201  and  202.  In  Figures  201, 
202,  a  greater  bevel  has  been  given  the  cavo-surface  angle  of  the 
cavity,  showing  rather  an  extreme  thinning  of  the  filling  material 
at  the  buccal  portion.  In  studying  Figure  202  one  may  note 
that  this  extreme  thinning  could  have  been  avoided  by  cutting 
just  a  little  farther  so  as  to  pass  the  sharply  rounded  portion 
of  the  surface.    This  would  necessarily  have  been  at  the  expense 


Figs.  200,  201,  202.  A  series  of  photomicrographs  of  a  cross  section  of  a  bicuspid,  and  the 
same  with  the  cavity  prepared,  and  a  cross  section  with  the  filling  in  place. 

Fia.  200.  A  low  power  photomicrograph  of  a  cross  section  of  a  bicuspid,  showing  an  extensive 
decay  of  the  enamel  of  the  distal  surface  (above)  that  has  begun  at  two  separate  points.  From  each 
beginning  the  decay  has  penetrated  the  enamel  and  caused  some  solution  of  the  dentin.  No  enamel 
rods  have  fallen  away.  In  the  mesial  surface  another  decay  has  begim  which  is  abnormally  to  the 
lingual  because  of  a   lingual  position  of  the  proximating  tooth. 


Fig.   202. 


Fio.  201.  The  same  section  as  FiKiiro  200,  showing  tho  proximal  part  of  tlie  prepared  cavity. 
This  picture  shows  the  recessional  lines  of  the  pulp  cut  across  above  the  ends  of  the  pulpal  horns. 

Fio.  202.  The  filling  in  place.  This  shows  prominently  the  thinning  of  the  filling  material  on 
the  bevel  of  the  buccal  enamel  wall,  and  gives  a  warning  aa  to  the  danger  of  too  great  a  bevel. 
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of  most  of  the  portion  of  the  buccal  dentin  wall  that  is  parallel 
with  the  lingual  dentin  wall,  but  this  could  well  be  done  by  cut- 
ting a  little  deeper  convenience  point  to  hold  the  filling  during 
the  building  of  this  portion.  Notice  particularly  that  if  this  were 
a  filling  for  a  person  fourteen  years  old,  the  recessional  lines  of 
the  pulp  would  have  to  be  avoided  for  safety  against  pulp  expos- 
ure when  forming  the  step.  The  dentin  walls  would  have  to  be 
converged  to  meet  the  narrower  step. 

Figure  203  is  a  cross  section  of  an  upper  first  molar  with  an 
injury  by  decay  which  is  just  penetrating  the  enamel  in  the  distal 
surface  and  extending  much  to  the  buccal  because  of  a  little  irreg- 
ularity of  its  position  in  relation  to  the  second  molar.  The 
greater  part  of  the  carious  enamel  has  been  lost.  In  this  case 
there  was  also  an  extensive  pit  decay  in  the  occlusal  portion,  of 
which  the  deeper  part  of  the  softened  dentin  is  cut  through  and 
has  cracked  in  drying.  This  serves  to  obscure  the  position  of  the 
recessional  lines  of  the  horns  of  the  pulp.  Notice  also  that  a 
decay  which  is  broad  from  buccal  to  lingual  was  starting  in  the 
enamel  of  the  mesial  surface  and  try  to  make  out  how  broad 
the  cavity  in  that  surface  would  need  to  be  to  render  it  safe 
against  further  decay.  Immediately  this  question  is  asked,  one 
wishes  to  see  the  form  of  the  contact  with  the  next  tooth,  without 
which  the  question  can  not  be  definitely  answered. 

The  decayed  enamel  of  the  distal  surface,  the  rods  of  which 
had  not  fallen  out  in  grinding,  were  accidentally  lost  in  moimt- 
ing.  The  remains  of  enamel  in  such  decays  are  often  very  frail. 
There  is  practically  no  injury  to  the  dentin.  If  all  cavities  of 
decay  could  be  filled  thus  early,  it  would  be  much  better  for  the 
teeth.  The  injury  by  decay  of  dentin  to  the  depth  of  such  a  cav- 
ity as  shown  in  Figure  197  is  a  much  greater  injury  to  the  tooth 
than  the  cutting  of  such  a  cavity  in  sound  dentin.  In  the  latter 
case,  examinations  have  shown  that  the  dentinal  fibrils  generally 
remain  alive  between  the  filling  and  the  dental  pulp,  while,  if 
the  dentin  has  been  decayed,  they  generally  will  be  found  dead 
to  the  pulp  chamber  some  years  later.  The  form  of  cavity  — 
omitting  the  convenience  points  —  recommended  for  this  case 
is  shown  in  Figure  204.  In  all  cavities  of  the  bucco-lingual 
breadth  shown  in  these  series  of  cross  sections,  it  is  best  to  cut 
the  enamel  walls  and  the  dentin  walls  on  distinctly  different 
planes  as  shown.  In  many  of  the  wider  extensions,  this  becomes 
impracticable;  and  then  all  or  a  part  of  the  dentin  wall  parallel- 
ing the  opposite  wall  must  be  sacrificed  in  order  to  make  the 
extension  sufficient  for  the  jiurpose,  and  also  bring  the  step  as 
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narrow  as  it  must  be.  In  other  words,  both  the  enamel  walls 
and  the  dentin  walls  must  be  boldly  inclined  outward  and  the 
filling  held  by  anchorage  in  the  step. 

WIDTH    OF    BUCCAL   AND   LINGUAL   EXTENSIONS. 

In  the  series,  Figures  206-210,  another  illustration  is  given 
of  the  management  of  proximo-occlusal  cavities.  A  cavity  that 
is  not  very  broad  bucco-lingually  has  burrowed  to  some  depth 
in  the  dentin.  There  is  also  an  occlusal  pit  cavity  with  consider- 
able extension  of  decay  along  the  dento-enamel  junction.  In 
this  case,  the  decayed  areas  are  uncovered  by  chipping  away 
the  undermined  enamel,  as  has  been  described  in  other  cases, 
and  the  cavity  finished  in  the  form  shown  in  Figure  207,  and 
filled  as  in  Figure  208.  It  is  only  in  some  unusual  form  of  con- 
tact and  near  approach  of  surfaces  that  so  narrow  a  filling  bucco- 
lingually  will  answer  the  purpose  in  the  mesial  surface  of  an 
upper  first  molar.  It  would  be  correct  form  for  a  contact  made 
by  a  partially  rotated  second  bicuspid  which  presented  its  disto- 
buccal  angle  to  the  center  of  the  filling  in  the  molar,  making  a 
very  narrow  contact  with  wide  open  embrasures  similar  to  that 
shown  in  Figures  159,  160.  On  the  other  hand,  if  the  broad, 
flat  distal  surface  of  a  second  bicuspid  lies  close  against  the 
molar,  making  a  broad  contact  bucco-lingually  and  a  much 
broader  area  of  near  approach  of  surfaces,  such  a  filling  would 
be  of  no  real  value  to  a  person  in  whom  susceptibility  to  caries 
was  at  all  considerable.  In  that  case  the  operator  must  choose 
between  a  very  broad  filling  bucco-lingually,  or  a  wide  separa- 
tion of  the  teeth  and  building  out  a  prominent  contact  point  to 
hold  the  surfaces  apart,  as  has  been  illustrated  in  Figures  155- 
160,  and  again  in  Figures  217-220.  If  the  very  broad  cavity  is 
chosen,  the  excavation  will  be  similar  to  that  shown  in  Figure 
209.  The  filling  in  this  broad  cavity  is  shown  in  Figure  210.  In 
this  case,  the  parallel  dentin  walls  shown  in  the  series  of  Figures 
197-205  must  be  abandoned  and  these  walls  flared  out  boldly 
and  the  widening  extended  distally  well  onto  the  step  portion 
of  the  cavity.  In  doing  this,  it  is  unnecessary  to  cut  any  deeper 
into  tlie  tooth  an^nvhere  than  the  deepest  point  of  the  penetra- 
tion of  decay,  all  of  the  extensions  being  shallow.  Even  in  such 
a  case  as  this,  it  is  best  to  be  careful  to  round  past  the  recessional 
line  of  the  mesio-buecal  horn  of  the  pulp,  as  shown  in  this  figure, 
in  any  case  in  which  the  cusps  of  the  tooth  are  prominent,  even 
though  the  cavity  be  comparatively  shallow.  This  is  especially 
necessary  if  the  patient  is  young.    Much  experience  in  cutting 


Flu.    203. 


Figs.  203,  204,  205.  A  series  of  photomicrographs  of  cross  sections  of  a  molar  tooth  showing 
a  carious  cavity,  prepared  cavity,  and  a  filling,  in  the  distal  surface  portion. 

Fig.  203.  This  shows  the  various  decays.  The  decay  in  the  distal  surface  has  passed  through 
the  enamel  and  entered  the  dentin ;  there  is  a  broad  beginning  of  decay  in  the  enamel  of  the  mesial 
surface.  The  section  has  cut  across  the  deeper  portion  of  a  decay  that  has  entered  the  dentin  from 
the  central  pit  of  the  occlusal  surface.  The  irregular  white  spot  in  the  center  is  the  result  of  an 
injury  to  the  photographic  film. 


Fiii.    21)4. 


Fin.  20-i.  The  same  section  as  Fif?iire  20:i.  with  n  cavity  cut  for  the  removal  of  the  decay  in 
the  distal  surface  and  entering  to  a  sufficient  depth  in  the  dentin  to  make  the  strength  sufficient.  The 
section  is  through  the  proximal  portion  only  of  the  prepared  cavity. 

Fio.  205.  A  cross  section  with  the  filling  in  place,  showing  only  the  cross  section  of  ihc 
proximal  portion. 
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such  cavities  and  many  years  of  observation  have  shown  them  to 
be  very  safe  for  the  tooth's  pulp  and  very  effective  in  protecting 
against  recurrence  of  decay. 

A  point  of  considerable  value  in  deciding  which  shall  be 
used,  a  very  broad  filling  or  a  wide  separation  and  prominent 
contact,  will  be  the  condition  of  the  proximating  surface  of  the 
next  tooth.  In  case  decay  has  not  yet  begun  in  this,  a  prominent 
and  small  contact  will  do  much  to  protect  it  from  the  beginning 
of  decay  later. 

MANAGEMENT    OF    WEAK    CAVITY    WALLS    IN    BICUSPIDS    AND    MOLARS. 
ILLUSTKATIONS:    FIGURES  211-245. 

In  the  LOWER  MOLARS,  especially  when  the  contacts  are  very 
broad,  the  proximal  cavities  are  likely  to  be  deepest  toward  the 
lingual,  and  to  burrow  extensively  along  the  lingual  dento- 
enamel  junction.  In  these  cases  the  lingual  wall  will  be  weak  at 
the  mesio-  or  disto-lingual  angle  of  the  tooth,  and  this  not  infre- 
quently extends  to  the  central  line  of  the  lingual  surface.  In 
all  such  cases  the  removal  of  the  angle,  including  the  lingual 
cusp,  mesial  or  distal,  is  imperative.  In  mesial  cavities  this 
should  usually  be  done  by  catching  the  enamel  near  the  margin 
of  the  cavity  with  the  sharp  edge  of  a  binangle  chisel,  and  with 
a  pull  toward  the  cavity,  split  off  the  undermined  enamel.  This 
may  be  thrown  off,  chip  after  chip,  easily  until  a  point  is  found 
at  which  it  is  supported  by  sound  dentin,  or  strong  enough  for 
a  filling  to  be  built  against  it  and  restore  the  lost  contour  with 
safety.  Distal  cavities  of  this  class  are  very  difficult  to  fill  when 
the  whole  of  the  cusp  must  be  removed. 

Description  of  case.  When  a  prominent  disto-buccal  cusp 
on  the  lower  first  molar  makes  contact  well  to  the  occlusal  on  the 
second  molar,  the  buccal  cusp  of  the  second  molar  is  more  often 
badly  undermined.  Such  a  cavity  of  the  worst  type  is  illus- 
trated in  Figures  211-213,  which  may  be  taken  as  a  tjj)e  of  the 
preparation  in  such  cases.  In  a  considerable  number  of  these, 
the  pulp  will  be  living  and  may  be  retained  alive  and  the  filling 
sufficiently  anchored  in  the  distal  portion  of  the  tooth.  In  the 
case  illustrated,  however,  the  pulp  is  to  be  removed. 

Outline  form  and  removal  of  decay.  The  area  of  decay 
is  rapidly  uncovered  by  the  chisel,  using  hand  pressure  or  the 
mallet  on  the  buccal  portion  and  by  the  pulling  motion  over  the 
lingual  portion  of  the  occlusal  surface.  On  the  lingual,  the  cusp 
is  found  to  be  supported  by  sound  dentin,  but  the  buccal  cusp 
is  completely  undermined.    The  question  first  to  be  determined 
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is  Iiow  far  toward  the  gingival  this  undermining  of  the  enamel 
has  gone.  The  cutting  away  of  the  cusp  should  proceed  at  once 
and  this  point  determined,  for,  if  it  reaches  to  the  gingival  line, 
the  propriety  of  going  farther  with  the  case  with  the  view  of 
building  a  filling  may  well  be  questioned.  In  this  case,  how- 
ever, enamel  complete  in  thickness  and  strength  is  found  mid- 
length  of  the  crown  with  dentin  supporting  it  just  a  little  farther 
to  the  gingival.  The  rubber  dam  is  now  placed  and  the  decay 
removed.  The  pulp  is  uncovered  in  this  process.  All  conditions 
have  been  made  ready  and  the  pulp  is  immediately  anesthetized 
by  cocain  under  pressure,  and  removed  with  the  broach.  The 
cavity  may  now  be  sealed  with  gutta-percha  and  allowed  to  rest 
for  a  week  with  a  dressing  laid  loosely  in  the  root  canals.  At 
the  next  sitting,  the  root  canals  are  filled,  provided  the  condi- 
tions are  favorable.  In  all  such  cases  the  rubber  dam  is 
adjusted  and  the  field  of  operation  made  clean  before  the  tem- 
porarj^  filling  is  removed.  ^AHien  the  root  fillings  are  in  place 
and  have  been  allowed  to  rest  for  a  week,  if  thought  desirable, 
the  excavation  may  again  proceed.  The  mesial  half  of  the  buccal 
enamel  wall  is  trimmed  flat  in  the  horizontal  plane  to  the  mesio- 
buccal  angle  of  the  tooth.  In  the  distal  portion,  the  buccal  wall 
and  the  ling-ual  wall  are  found  to  be  abundantly  strong.  The 
distal  groove  is  cut  out  to  the  marginal  ridge  and  much  broad- 
ened, as  shown  in  Figure  212,  and  is  given  good  retention  form, 
but  is  not  cut  much  deeper  than  the  thickness  of  the  enamel  in 
the  central  fossa.  The  lingual  groove  is  cut  out  upon  the  same 
level.  The  gingival  wall,  which  must  be  at  a  lower  level,  is 
trimmed  flat  in  the  horizontal  plane  and  the  remainder  of  the 
mesial  portion  of  the  buccal  wall  rounded  down  to  the  pulp 
chamber,  retaining  the  full  strength  of  the  remaining  dentin. 
The  outline  form  is  now  completed. 

Resistance  form  and  retention  form.  For  the  completion 
of  the  resistance  form  and  the  retention  form,  the  floor  and  walls 
of  the  pulp  chamber  are  squared  up  into  a  box  form  with  fairly 
definite  angles. 

Con^t;nience  form.  No  especial  convenience  form  is  re- 
quired in  this  cavity. 

Finish  of  enamel  wall.  The  finishing  of  the  enamel  wall 
and  beveling  of  the  cavo-surface  angle  should  be  as  previously 
described,  the  direction  of  the  enamel  rods  governing  the  plane 
of  the  enamel  wall  in  every  position,  and  the  bevel  of  the  cavo- 
surface  angle  making  the  enamel  margin  safe.  The  toilet  of 
the  cavity  should  then  be  made. 


Fia.  207 


Fia.   208. 
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Fios.  20G-210.  A  series  of  pictures  for  the  further  illustration  of  cavity  preparation  in  the 
first   molars. 

Fio.    206.     An  upper  first  molar  with  a  cavity  in   the  mesial   surface  that  has  burrowed   in 
dentin,  but  not  sufficiently  to  require  a  very  broad  cavity  for  the  complete  removal  of  decay. 

Fia.    207.      A    cavity   prepared   with    the   (Milting   as   little   externled    as   complete   removal   of 
undennined  enamel  would  allow, 

Fio.   208.     The  filling  placed   in  the  narrow  cavity. 

FiQ.  209.  The  same  tooth  with  a  cavity  prepared  with  the  full  limit  that  extension  for  pre- 
vention could  allow  in  any  c:ise.  Only  aelual  nndermininf?  of  enamel  and  destruction  of  dentin  would 
justify  further  extension.  Generally'  so  broad  an  extension  could  not  be  justified.  A  much  less 
extension  than  shown  is  very  (jencrully  sullicient.  The  narrow  cavity,  however,  is  too  narrow  to  serve 
in   the  usual  conditions   in   such   a   case. 

Fio.  210.     The  filling  in  the  extended  cavity. 


Fig.  211. 


Fio.  212. 


Fig.  213. 


Figs.  211,   212,   213.     A  series  illustrating  the  mannKminit    in  cases  of  very   frail  walls. 

Fig.  211.  A  inosio-occlusal  cavity  in  a  lower  molar  in  which  there  is  extensive  undermining 
jtf  the  enamel  and  wide  destruction  of  dentin. 

Fig.  212.  The  prepared  cavity  showing  the  extent  of  the  cutting.  The  pulp  has  been  removed 
and  the  pulp  chamber  squared  up  to  attord  additional  anchorage.  Anchorage  is  also  obtained  in  the 
undecayed  distal  portion  of  the  tooth.  The  mesial  half  of  the  buccal  wall  is  cut  away  to  half  the 
length  of  the  crown. 

Fig.  213.  The  filling  restoring  the  shape  of  the  crown  in  full,  building  up  the  lost  buccal  wall. 
This  may  be  made  of  gold  or  amalgam,  or  by  a  slight  modification  of  the  walls  a  gold  inl.ay  may  be 
used. 


24 


EXCAVATION    OF    CAVITIES   BY    CLASSES.  169 

In  a  cavity  so  prepared,  either  a  gold  or  an  amalgam  filling 
can  be  made  that  will  do  perfect  service  and  be  thoroughly  dur- 
able, or  a  gold  inlay  may  be  used.  In  either  case,  the  filling 
would  appear  as  in  Figure  213,  with  the  mesio-buccal  cusp  built 
to  the  original  form  and  made  to  occlude  as  the  original  cusp 
occluded.  It  is  rather  unnecessary  labor  to  carve  sharp  grooves 
in  such  a  filling. 

The  LINGUAL  GROOVE  IN  LOWER  MOLAES.  In  occlusal  cavities 
in  these  teeth,  the  central  pit,  in  which  decay  begins,  is  often 
much  nearer  the  lingual  than  the  buccal  surface,  because  of  the 
rounding  of  the  buccal  surface  toward  the  occlusal.  Also  the 
lingual  groove  is  more  frequently  deep  and  imperfectly  closed 
than  the  others.  For  these  reasons,  decays  beginning  in  the 
central  pit  or  lingual  groove  more  frequently  extend  to  the  lin- 
gual enamel  plate  and  undermine  it  in  its  central  portion  mesio- 
distally,  even  in  cavities  that  are  not  very  much  extended  in 
other  directions.  In  these  cases  the  lingual  groove  should  be 
cut  out  over  the  crest  of  the  marginal  ridge  and  the  marginal 
ridge  itself  removed  well  toward  both  the  disto-  and  mesio-lingual 
cusps,  as  shown  in  Figures  214,  215,  in  a  mesio-lingual  view  of 
a  lower  riglit  first  molar.  The  chipping  away  of  the  undermined 
enamel  does  not  differ  materially  from  the  plans  hereinbefore 
described  and  illustrated.  The  occlusal  enamel  should  first  be 
removed,  exjDosing  the  whole  occlusal  area  of  the  decay  beneath 
the  surface.  In  the  effort  to  find  supporting  dentin,  the  under- 
mining of  the  lingual  wall  by  decay  will  be  disclosed.  Then  this 
may  be  cut  away  until  sufficient  strength  is  found,  usually  with 
the  ])inangle  chisel  reaching  across  the  cavity  and  using  the 
pulling  motion.  The  cut  in  the  lingual  enamel  plate  may  be 
trimmed  to  form,  as  shovm  in  Figure  215,  with  the  enamel 
hatchets  20-9-12,  right  and  left,  working  from  the  buccal,  or  the 
most  of  it  may  be  done  with  the  straight  and  binangle  chisels. 
This  portion  of  the  enamel  wall  should  be  cut  to  a  right  angle 
with  the  surface  of  the  tooth  in  all  of  its  parts,  substantially 
as  shown  in  Figure  215.  When  these  cavities  are  deep,  and  the 
cusps  of  the  teeth  are  long,  the  same  care  must  be  taken  against 
cutting  the  recessional  lines  of  the  horns  of  the  pulp  and  expos- 
ing them,  as  has  been  described  and  illustrated  for  both  occlusal 
and  proximo-occlusal  cavities.  Here  attention  is  again  called 
to  the  matter  of  cutting  out  grooves  in  deep  cavities  on  a  dif- 
ferent level  from  the  general  level  of  the  pulpal  wall,  as  shown 
in  Figures  140,  141.  Such  treatment  as  is  here  shown  gives 
very  substantial  results.     The  gap  formed  in  the  lingual  wall 
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may  be  built  over  and  the  form  of  the  tooth  restored,  as  seen  in 
Figure  216. 

In  the  upper  molars,  the  buccal  wall  is  more  often  the  weak 
wall.  This  does  not  so  often  occur  in  case  of  occlusal  cavities, 
though  it  is  not  very  infrequent.  But  oftener  in  mesial  cavities 
the  mesio-buccal  angle  is  found  badly  undermined  by  decay. 
If  the  decay  has  spread  along  the  dento-enamel  junction  until 
it  has  reached  the  enamel  under  the  cusp  aud  left  it  unsup- 
ported, the  cusp  should  be  cut  away  at  once  and  be  restored  with 
the  filling  material.  Often  in  mesial  cavities,  decay  will  have 
extended  far  to  the  buccal  without  undermining  the  cusp,  in 
which  case  an  extension  of  the  enamel  margin  will  not  meet  the 
requirements  without  the  removal  of  the  cusp.  In  such  cases 
the  enamel  wall  should  be  finished  in  the  bucco-lingual  plane. 
Here  the  rule  that,  when  the  enamel  must  be  cut  near  to  the  line 
of  a  developmental  groove,  it  should  be  cut  to  the  groove  or  a 
little  beyond  it,  should  be  applied  in  case  the  buccal  groove  is 
in  question. 

Undermining  of  the  disto-lingual  cusp  of  upper  first 
MOLARS.  In  upper  first  molars,  with  large  disto-lingual  cusps, 
the  contact  point  is  often  toward  the  lingual,  and  caries  of  the 
distal  surface  is  therefore  likely  to  begin  in  such  position  as 
to  undermine  the  disto-lingual  cusp  and  weaken  the  lingual  wall 
of  the  cavity.  Also  the  disto-lingual  groove  is  usually  deep  and 
sharply  sulcate  in  these  teeth,  and  forms  a  very  weak  line  in  the 
enamel.  Therefore,  unless  the  lingual  enamel  wall  is  found  well 
supported  by  dentin,  the  cusp  should  be  removed  and  the  enamel 
cut  away  to  the  disto-lingual  groove,  and  the  cutting  continued 
gingivally  until  good  strength  is  found. 

This  is  illustrated  in  Figures  217-220,  showing  the  upper 
first  and  second  molars,  with  the  cavity  in  the  distal  surface 
of  the  first  molar  disclosed  by  the  breaking  in  of  the  weakened 
distal  marginal  ridge.  As  the  teeth  stood  in  the  arch  at  the 
time,  the  area  of  the  contact  and  of  near  approach  of  surfaces 
is  very  broad  bucco-lingually.  This  is,  in  part,  from  the  loss  of 
the  prominence  of  the  disto-lingual  cusp  by  the  breakage  of  the 
contact  point  and  in  part  by  the  twisting  or  rotation  of  the  teeth 
by  the  lingual  part  of  the  prominence  of  the  distal  cusp  making 
contact  farther  to  the  lingual  after  the  first  breakage,  which 
threw  the  pose  of  the  teeth  out  of  the  balance  with  the  forces 
tending  to  hold  the  teeth  solidly  in  contact.  Attention  was  first 
brought  to  this  balance  of  pose  of  the  contact  points  by  the 
results  of  Dr.  Robert  Arthur's  method   of  cutting  V-shaped 


Fio.  214. 


Fig.  215. 


Fig.  216. 


Fios.    2U,    215,   216.      Maiiagc-ment   of  weak   lingual   walls   in   lower  molara. 

Flii.  214.  .\  mcsio-liiiKUO-ocfhlfal  view  of  a  lower  molar  with  an  occlusal  decay  wliich  has 
burrowed  widely  in  the  dentin  and  especially  along  a  badly  fissured  lingual  groove. 

Fig  'l.S  The  prepared  cavity.  A  portion  of  the  enamel  of  the  lingual  surface  was  found  under- 
mined .ind  weakened  by  backward  decav  and  was  cut  away.  The  buccal  grooves  were  not  badly 
undemiined  but  were  so  sharp  and  deep  as  to  require  that  the  cutting  extend  to  the  marginal  ridge. 
A  cavity  of  the  depth  shown  would  often  expose  the  pulp  in  the  tooth  of  a  young  person. 

Fig.   216.     The  cavity  filled,  restoring  the  lost  portion  of  tlie  lingual  wall. 


Fig.  217 


Flu.  21S. 


I'lOS.  217-220.  A  scries  illustrating  tlic  niannpciiiont  of  a  \vo;:k  disto-liriKual  angle  in  an  upper 
molar.     Also  a  broad  contact  and  the  use  of  separation  and  restoration  with  a  prominent  contact  point. 

Fig.  217.  Upper  first  and  second  molars,  showing  a  dit:to-occhisal  cavity  in  the  first  molar.  The 
contact  is  very  broad  and  close.     The  teeth  are  large,  angular  and  strong. 

Fig.  218.  In  uncovering  the  cavity  by  chipping  away  the  undermined  enamel,  it  is  found  that 
the  whole  occlusal  portion  of  the  disto-lingual  eusp  lias  been  undermined  and  the  enamel  much 
weakened  by  backward  decay.  Therefore,  the  cutting  was  continued  until  the  cusp  was  removed  over 
unto  the  lingual  surface,  as  shown  in  this  illustration.  Notice  particularly  that  the  cutting  includes 
the  whole  width  of  the  linguo-distal  groove,  passing  over  onto  the   lingual  surface. 

Fig.  219.  This  illustration  exhibits  a  more  extended  cutting  of  the  lingual  surface  made  neces- 
sary by  deeper  burrowing,  which  may  often  be  treated  successfully  by  this  plan. 

Fig.  220,  The  case  after  the  filling  is  completed.  After  the  cavity  has  been  roughly  prepared  and 
it  has  been  found  that  the  pulp  will  not  be  e.vposed,  some  time  is  taken  in  separating  the  teeth.  Notice 
that  in  Figure  218  the  biicco-distal  angle  as  prepared  is  in  contact  with  the  second  molar,  the  surface 
of  which  is  very  fiat.  Then  compare  this  with  the  relation  of  this  angle  to  the  second  molar  in 
Figure  220,  which  shows  the  separation  and  the  use  of  the  prominent  contact  point. 
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spaces  to  the  lingual  for  food  to  be  driven  tlu-ougli  in  chewing 
for  the  prevention  of  recurrence  of  decay*.  It  was  found  that, 
in  time,  many  of  the  teeth  treated  in  this  way  would  so  rotate 
in  their  sockets  that  the  flat  surfaces  would  come  together,  mak- 
ing matters  much  worse  than  before.  This  was  because  the 
resistance  was  out  of  pose  with  the  forces  holding  the  teeth 
solidly  together  in  the  arch.  This  should  be  a  lesson  to  us  in 
making  prominent  contacts,  that  we  may  so  place  them  as  to 
properly  balance  the  forces  which  tend  to  keep  the  teeth  close 
against  each  other  in  the  arch  and  the  contacts  close,  which  is 
so  essential  to  comfort  in  chewing  and  to  the  health  of  the  peri- 
dental membranes.  In  the  case  illustrated  in  these  figures,  it 
was  found,  as  the  area  of  decay  was  uncovered,  that  the  enamel 
of  the  entire  occlusal  portion,  and  a  considerable  part  of  the 
lingual  portion  of  the  disto-lingual  cusp,  had  been  undermined 
by  the  spread  of  decay  along  the  dento-enamel  junction.  This 
occurs  in  a  considerable  number  of  cases  that  have  been  neglected 
until  the  distal  marginal  ridge  is  broken  in  by  usage.  When 
this  has  been  discovered,  the  excavation  should  be  continued  and 
the  outline  form  otherwise  roughly  completed,  leaving  for  the 
time  any  portion  of  the  lingual  enamel  plate  standing  that  seems 
strong  enough  for  temporary  use.  Otherwise  than  this,  the  cav- 
ity should  be  completed  according  to  the  plans  given  and  illus- 
trated, as  shown  in  Figure  218.  This  will  determine  whether 
exposure  of  the  pulp  will  complicate  the  case.  It  will  generally 
be  found  that  the  disto-lingual  horn  of  the  pulp  is  much  shorter 
than  the  others  and  the  cutting  can  pass  across  its  recessional 
line,  as  illustrated  in  Figure  219,  farther  to  the  gingival,  or 
deeper  in  the  tooth  than  any  of  the  others.  In  these  cavities 
the  recessional  lines  of  the  other  horns  of  the  pulp  are  not,  as 
a  rule,  seriously  endangered,  as  will  be  seen  by  the  curved  lines 
of  the  cavity  avoiding  them  in  Figures  218,  219. 

At  this  point,  the  separation  of  the  teeth  must  be  provided 
for.  A  matrix  may  be  thrown  around  the  distal  half  of  the  tooth 
and  a  good  gutta-percha  filling  placed.  After  the  removal  of 
the  matrix,  the  bucco-lingual  center  of  this  filling  may  be  forced 
against  the  proximal  surface  of  the  second  molar  with  a  warm 
instrument.  Then,  if  there  is  good  occlusion  of  this  with  lower 
teeth,  the  patient  may  be  instructed  to  do  as  much  of  the  heavier 
work  of  chewing  food  on  this  as  possible  for  three  or  four  weeks. 
The  pressure  of  such  mastication  will  be  continually  forcing  the 
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gutta-percha  more  and  more  against  the  second  molar.  The 
intermittent  use  of  the  separator,  in  conjunction  with  the  gutta- 
percha, as  will  be  described  later,  may  be  employed. 

When  the  teeth  are  sufficiently  separated,  the  cavity  may 
be  again  opened  and  the  excavation  finished  (with  rubber  dam 
on)  by  cutting  down  the  weakened  lingual  wall  to  the  disto- 
lingual  groove  on  the  lingual  surface  and  enough  past  it  to  make 
a  good  finish,  as  shown  in  Figures  218,  219.  Then  the  walls  are 
to  be  corrected  for  convenience  form  and  the  surfaces  finished, 
the  toilet  of  the  cavity  made,  and  it  is  ready  for  filling.  In  this 
case,  the  filling,  as  shown  in  Figure  220,  has  been  built  out  to  a 
prominent  contact,  increasing  slightly  mesio-distal  breadth  of 
the  tooth  to  promote  the  excursions  of  food  over  the  line  of  its 
buccal  margin  and  to  protect  the  as  yet  undecayed,  broad,  flat 
proximal  surface  of  the  second  molar.  The  movement  actually 
made  in  separating  in  this  case  was  one  millimeter.  By  taking 
time  for  the  occlusion  to  slowly  adjust  itself  to  the  changed  rela- 
tions of  the  teeth,  as  much  as  three,  or  even  four  millimeters 
separation,  may  be  made  in  teeth,  the  necks  of  which  have  been 
allowed  to  drop  together  by  loss  of  portions  of  their  proximal 
surfaces. 

This  case  is  further  illustrated  in  Figures  221,  222,  223,  in 
disto-linguo-occlusal  views  of  the  first  molar  with  its  cavity  and 
with  two  pictures  giving  differences  in  the  cutting  of  the  lingual 
surfaces.  In  Figures  224,  225,  226,  linguo-occlusal  views  are 
given  of  the  same  case.  These  illustrate  more  clearly  the  cutting 
of  the  lingual  wall. 

The  cavity  as  here  shown  is  suitable  to  receive  either  a  gold 
or  an  amalgam  filling.  For  a  gold  inlay,  it  should  be  modified 
in  such  form  only  as  might  be  found  necessaiy  to  gain  condi- 
tions to  allow  an  impression  to  be  drawn  from  it  without  dis- 
tortion. 

Undermining  of  angles  op  bicuspids.  In  the  upper  bicus- 
pids, the  buccal  angles  are  most  likely  to  be  undermined  first 
because  of  the  contact  point  being  well  toward  the  buccal,  and 
the  first  beginning  of  decay  occurring  just  to  the  gingival  of  it. 
When  the  angle,  either  mesial  or  distal,  is  so  undermined  that 
the  enamel  is  unsupported  by  dentin,  it  should  be  cut  away 
to  the  mesio-buccal  or  disto-buccal  groove  respectively.  This 
groove,  though  generally  so  well  closed  on  the  buccal  surfaces 
of  the  bicuspids  as  not  to  be  very  apparent,  is  still  a  weak  line 
in  the  enamel,  at  which  it  is  more  than  usually  liable  to  break. 

This  undermining  is  most  often  seen  in  the  mesio-buccal 


FiQ.   221. 


Fio.  222. 


Fio.   223. 


Fig.  224. 


FiQS.  221-22(5.     Two  series  of  additional  illustrations  of  the  restoration  of  the  disto-lingual  an^le. 

Fio.    221.     The  molar  tooth  and   eavity   from   the  disto-lingaio-occlusal   view. 

Fio.   222.     The  restoration  cutting  just  over  the  marginal   ridge. 

Fio.   223.     The  restoration  after  removal  of  much  more  of  the  lingual  portion. 

FiQS.   224,   225,  226.     Linguo-occlusal  views  of  the  same  restorations. 


Fia.  227. 


Fia.  228. 


FlQ.   229. 


Fig.  230. 


Fio.  2.'?1. 


Fig,  232. 


Figs.  227-232.     A  series  illustrating  the  management  of  weak  angles  of  the  bicuspids. 

Fia.  227.  The  first  bicuspid  in  contact  with  the  cuspid,  showing  a  decay  broken  through  the 
marginal  ridge. 

Fio.  228.     The  appearance  of  the  cavity  from  the  mesial  view. 

Fig.  229.  The  cavity  prepared  by  the  older  plan  of  removing  some  of  the  frailer  portions  of 
the  undermined   enamel   and    the  decay   without   properly   forming   the   cavity. 

FiQ.  230.  A  careful  uncovering  of  the  whole  of  the  area  of  decay  by  chipping  away  until  the 
enamel  is  found  supported  by  sound  dentin  shows  tliat  the  whole  of  the  mesio-buccal  angle  must  be 
removed  to,  and  just  past,  the  mesial  buccal  groove.  The  result  of  this  and  the  rutting  of  the  box 
foim  of  cavity  with  tlie  ucchisal  step  gives  the  correct  cavity   preparation. 

Fig.   231.     The  fdling  from   the  mesial  view. 

Fig.    232.     The  tilling  from   the  occlusal   view. 
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angle  of  the  upper  first  bicuspids  in  decays  not  otherwise  very 
large,  because  of  the  very  small  contact  made  by  the  distal  prom- 
inence of  the  cuspid  tooth.  This,  and  the  treatment  recom- 
mended, are  illustrated  in  Figures  227-232.  In  Figure  227  the 
cuspid  and  bicuspid  in  their  normal  relation  show  the  form  of 
the  contact,  which  is  such  as  will,  in  case  of  decay  occurring, 
cause  a  very  narrow  break  in  the  enamel.  Figure  228  shows  the 
crown  of  the  bicuspid  with  the  opening  through  the  enamel.  In 
such  a  case  we  should  expect  considerable  burrowing  of  decay  in 
the  dentin,  and  a  rather  widespread  undermining  of  the  enamel, 
because  this  is  most  likely  to  occur  where  a  small  opening  into 
the  dentin  has  existed  for  a  considerable  time. 

In  the  older  plan  of  preparing  such  cavities  by  cutting  away 
the  frailer  edges  of  the  undermined  enamel  and  removing  only 
the  carious  material,  leaving  the  cavity  rounded  as  made  by 
decay,  such  a  cavity  as  is  shown  in  Figure  229  would  be  produced. 
In  this  the  stronger  margins  of  the  undermined  enamel  remain- 
ing would  be  depended  upon  mostly  for  the  support  and  the 
security  of  the  filling.  While  many  such  fillings  have  done  good 
service,  the  amount  of  failure  by  that  method  has  caused  its 
general  abandonment. 

In  the  first  beginning  of  the  excavation,  chip  away  all  of 
the  undermined  enamel,  leaving  none  that  may  receive  the  impact 
of  the  occlusion  in  chewing  food.  In  some  positions  in  which 
the  enamel  does  not  receive  the  impact  of  the  occlusion  and  has 
not  been  weakened  materially  by  backward  decay,  as  often  hap- 
pens on  the  labial  surfaces  of  incisors,  esthetic  considerations 
demand  that  it  be  retained  to  diminish  the  apparent  size  of  the 
filling.  The  observations  of  fillings  made  with  care  in  these  teeth 
show  that  this  is  justified.  In  the  mesial  surface  of  the  upper 
first  bicuspid,  the  esthetic  demands  are  almost  equally  great, 
but  experience  has  shown  so  much  breakage  of  enamel  so  retained 
in  this  j)osition,  that  such  a  course  can  not  be  recommended.  In 
such  a  case,  the  chipping  of  the  enamel  should  be  carefully  con- 
tinued until  all  of  the  undermined  enamel  is  removed;  and  if, 
as  in  this  case,  it  approaches  the  developmental  groove  running 
over  the  marginal  ridge,  this  should  be  cut  away  for  reasons 
already  explained,  and  the  cavity  prepared  as  shown  in  Figure 
230.  The  steps  in  the  preparation  of  such  a  cavity  do  not  differ 
from  those  already  given  in  any  essential  of  the  process,  except 
that  the  burrowing  of  decay  has  required  that  we  cut  over  onto 
the  buccal  surface.  This  is  not  extension  for  prevention.  The 
cutting  is  carried  beyond  the  safest  point  or  line  on  which  to 
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place  the  buccal  enamel  margin  and  is  a  violation  of  the  rules 
for  extension  for  prevention  made  necessary  by  extension  of 
decay  within  the  dentin,  not  on  the  surface  of  the  enamel. 

Figure  231  is  a  proximo-occlusal  view  of  the  completed  fill- 
ing, and  Figure  232  a  view  of  the  occlusal  surface  in  contact 
with  the  cuspid.  This  latter  gives  the  best  idea  of  its  form. 
Although  this  is  a  large  filling,  the  buccal  cusp  of  the  tooth  is 
abundantly  strong  and  the  filling  is  well  supported. 

In  case  it  should  become  necessary  to  make  a  filling  in  the 
distal  surface  of  this  tooth  at  a  future  time,  the  cavity  would 
be  cut  in  the  ordinary  way,  cutting  out  so  much  of  the  step  por- 
tion of  the  present  filling  as  might  be  necessary  to  give  it  sta- 
bility. If  it  was  thought  that  the  removal  of  the  whole  step 
portion  was  necessaiy,  the  separator  should  be  placed  and  the 
first  bicuspid  should  be  pressed  against  the  cuspid  with  as  much 
force  as  possible  in  separating  the  bicuspids,  and  the  filling 
removed  to  the  marginal  ridge  so  that  the  new  filling  could  be 
anchored  over  it  with  mallet  strokes  in  the  direction  of  the  long 
axis  of  the  tooth.  Under  such  conditions  the  malleting  would 
have  no  tendency  to  disturb  its  mesial  portion.  Much  experience 
with  this  operation  has  shown  it  to  be  safe  and  effective  if  the 
first  filling  has  been  well  condensed. 

Such  a  cavity  as  has  been  shown  in  this  series  may  receive 
a  porcelain  filling  by  making  such  changes  as  will  allow  an 
impression,  or  a  matrix,  to  be  withdrawn.  The  step  portion, 
however,  would  have  to  be  cut  deeper  in  order  to  give  a  stronger 
body  of  porcelain  for  greater  strength.  A  porcelain  filling  would 
be  far  better  from  the  esthetic  point  of  view  if  the  shade  and 
degree  of  translucency  is  well  matched.  Yet,  if  the  color  or  the 
form  is  off  at  all,  or  so  much  that  it  will  attract  the  eye,  or  a 
shadowy  cement  line  will  raise  a  question,  then  from  the  esthetic 
point  of  view  a  well  finished  gold  filling  is  to  be  preferred. 

MeSIO-DISTO-OCCLV'SAL  cavities  in  THE  BICUSPIDS  WHEN  THE 
PULP  IS  ALIVE  AND  WHEN  THE  PULP  IS  REMOVED.      lu  FigUrCS   233- 

245,  a  case  is  presented  for  treatment  involving  several  distinct 
conditions.  In  the  upper  first  molar  there  is  an  ordinary  mesial 
cavity,  in  the  treatment  of  which  there  is  no  special  difficulty. 
In  the  second  bicuspid  there  is  a  decay  in  the  distal  surface  and 
a  decay  in  the  mesial  surface,  both  of  which  have  burrowed 
deeply  in  the  dentin.  A  mesio-occluso-distal  filling  is  required. 
The  pulp  is  not  exposed.  In  the  first  bicuspid,  the  mesial  and 
distal  cavities  are  deeper  and  broader ;  the  pulp  is  exposed  and 


Fia.  233. 


Flo.  234. 


Fig.  23B. 


Fig.  237. 


Fio.  238. 


FlG8.  233-245.  A  series  of  illustrations  of  the  iiianaBcinciit  of  badly  decayed  bicuspids.  The  first 
molar  is  included  in  the  illustration,  but  it  has  only  an  ordinary  cavity  and  does  not  need  to  be 
considered. 

Fir.s.  234,  235.  A  distal  and  a  mesial  view  of  the  decays  in  the  second  bicuspid.  Examination 
shows  that  a  mesiooccluso-distal  cavity  must  be  prepared. 

Figs.   236,  237.     Distal  and  mesial  views  of  the  prepared  cavities. 

Fig.  238.     The  filling  as  seen  from  the  distal. 


Flc.   239. 


Via.   210. 


Fig.   243. 


Fig.  24.5. 


Figs.  239,  240.  Distal  and  mesial  views  of  the  first  bicuspid,  showiiig  the  decays.  Kxamination 
reveals  extensive  exposure  of  the  pulp,  which  must  be  removed. 

Fig.  241.  The  prepared  cavity.  Notice  that  the  enamel  has  been  cut  away  just  over  the  points 
of  the  cusps. 

Fig  "i"  The  cavity  filled.  Notice  that  the  filling  material  protects  the  entire  occlusal  surface 
so   that  the  "danger  of  the  cusps  being  split  oft   by   the  wedging  of   food   between   them   is   removed. 

Fio.  243.     The  finislieJ  case  as  seen  from  the  occlusal   view. 

Flo,  244.  A  view  of  the  first  bicuspid,  as  often  filled,  in  mesioocclusal-distal  cavities  after 
rcmovalof  the  pulp,  which  gives  the  appearance  of  a  much  better  tooth. 

Fig  245  This  exhibits  the  usual  result  of  a  filling  placed  as  shown  in  Figure  244,  wliich, 
sooner  or  later,  is  pretty  sure  to  occur  from  the  wedging  of  food  between  the  cusps. 
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must  be  removed.  The  attention  will  be  directed  only  to  the 
two  bicuspids. 

In  Figure  234  the  distal  surface  of  the  second  bicuspid  is 
shown  displaying  the  opening  through  the  enamel  in  which  the 
undermined  distal  marginal  ridge  is  not  yet  broken.  In  the 
mesial  cavity,  Figure  235,  the  mesial  marginal  ridge  has  broken. 
The  undermined  enamel  is  first  chipped  away  from  over  the 
decayed  areas  with  the  chisels  and  enamel  hatchets  in  the  usual 
way.  When  this  has  been  done,  it  is  found  that  a  portion  of  the 
dentin  under  the  central  groove  is  sound.  This  is  cut  through 
along  the  groove  with  bur  10  and  widened  by  alternate  under- 
mining with  the  bur  and  chipping  with  the  chisel  until  it  is  of 
sufficient  width,  forming  a  step  connecting  the  two  cavities,  as 
shown  in  Figures  236,  237.  For  three  reasons  it  is  important 
to  make  this  step  as  shallow  as  possible  and  still  give  sufficient 
stability  to  the  fillings:  (1.)  The  strength  of  the  tooth  must  be 
conserved  in  the  greatest  possible  degree.  (2.)  The  greatest 
thickness  of  dentin  possible  should  remain  between  the  filling 
and  the  pulp.  (3.)  The  recessional  lines  of  the  pulpal  horns 
should  not  be  cut.  Therefore,  the  step  is  cut  but  little  deeper 
than  the  thickness  of  the  enamel  at  the  central  groove.  For  the 
distal  cavity  the  burrowing  of  decay  has  caused  rather  excessive 
extension  to  the  buccal,  but  neither  proximal  cavity  approaches 
the  pulp  so  closely  as  to  place  it  in  especial  danger.  It  should 
always  be  remembered  that  when  we  place  filling  material  on 
three  sides  of  the  pulp  of  a  tooth  at  one  time,  it  is  in  more  than 
ordinary  danger  from  thermal  changes.  Except  for  this,  there 
is  nothing  in  this  case  more  dangerous  than  is  often  found  in 
large  cavities  in  either  of  these  surfaces.  The  steps  and  the 
instrumentation  are  the  same  in  every  respect  as  have  been 
described  and  illustrated.  The  completed  filling,  distal  surface, 
is  shown  in  Figure  238.  It  is  one  of  the  principal  advantages 
of  this  system  of  filling  teeth  that  the  processes  for  each  class 
of  cavities  are  unified  and  brought  into  a  definite  plan  that  is 
abundantly  flexible  to  cover  the  variations  found;  a  plan  which 
is  employed  for  all  of  that  class  and  is  carried  out  with  prac- 
tically the  same  instruments  for  all  cases.  This  enables  an  oper- 
ator to  work  to  a  definite  end  in  each  different  case  presented. 
A  higher  degree  of  accuracy  and  better  speed  in  operating  are 
attained. 

The  first  bicuspid,  as  represented  in  Figures  239,  240,  is 
much  more  deeply  decayed  than  the  second.  Decay  is  found  to 
have  extended  entirely  through  the  tooth  mesio-distally  so  that 
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when  the  decay  is  uncovered  by  the  removal  of  the  undermined 
eoamel,  the  cavity  extends  through  from  mesial  to  distal.  When 
the  pulp  has  been  removed  and  the  cavities  trimmed  to  form,  it 
is  found  that  both  the  buccal  and  lingual  portions  remaining 
will  be  frail  from  the  loss  of  tooth  material.  Therefore,  the  prep- 
aration must  be  on  special  lines  in  order  to  gain  the  greatest 
strength  possible.  The  point  of  especial  danger  is  in  the  break- 
ing of  the  remaining  parts  of  the  cusps  by  the  wedging  of  food 
between  their  central  inclines  in  chewing.  If  we  look  at  Figures 
239,  240,  and  remember  that  the  strong  cusp  of  the  lower  first 
bicuspid  strikes  between  the  cusps  of  this  tooth  and  that  the 
crush  of  food  material  between  these  teeth  tends  to  force  these 
cusps  apart  and  to  break  them,  we  will  realize  the  danger.  There- 
fore, when  the  facts  are  discovered,  this  tooth  is  separated  well 
from  both  its  neighbors  to  limit  the  cutting  to  the  buccal  and  to 
the  lingual  as  much  as  possible,  the  gingival  walls  are  made  flat 
to  afford  the  best  possible  seat,  or  resistance  form,  the  slopes  of 
the  cusps  forming  the  sulcus  are  removed  sufficiently  for  a  strong 
stratum  of  filling  material  to  be  built  over  them,  as  shown  in 
Figures  241,  242.  Just  so  much  of  each  cusp  is  removed  and 
replaced  with  filling  material  as  will  catch  the  splitting  stress 
that  comes  in  the  crushing  of  the  food,  placing  it  entirely  upon 
the  filling  material,  which  is  solid  from  buccal  to  lingual.  This 
removes  the  splitting  stress  from  the  weakened  cusps.  The  man- 
ner of  doing  this  is  clearly  seen  in  the  two  Figures  241,  242,  which 
explain  this  method  of  conserving  the  strength  of  the  tooth  much 
more  perfectly  than  can  be  done  in  words.  Figure  243  shows 
the  completed  case  in  occlusal  view. 

Many  of  these  bicuspids  with  mesio-occluso-distal  cavities 
have  been  filled  with  the  preparation  shown  in  Figure  244.  This 
shows  much  more  of  the  tooth  retained,  but  leaves  the  central 
inclines  of  the  cusps  in  position  so  that  the  wedging  comes  upon 
the  cusps  instead  of  the  filling.  Sooner  or  later  a  powerful  split- 
ting force  is  exerted  between  the  inclines  of  these  cusps  and  the 
inevitable  result  is  depicted  in  Figure  245.  In  time,  one  or  the 
other  of  the  cusps  is  almost  sure  to  be  split  off;  sometimes  it 
will  be  the  buccal,  as  shown,  and  generally  in  almost  the  exact 
place  and  form  shown,  and  sometimes  it  will  be  the  lingual  cusp. 
Therefore,  whenever  the  pulp  is  removed,  forming  a  complete 
separation  of  the  cusp?  in  case  of  both  mesial  and  distal  surfaces 
being  cut  through,  whether  the  tooth  is  bicuspid  or  molar,  all 
splitting  stress  between  the  cusps  must  be  removed  by  cutting 
over  the  crest  of  the  cusps  sufficiently  far  to  place  all  of  the 
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Fio.  246.  Tnstnimetits  tor  the  excavation  of  cavities  of  the  third  class.  The  hoe  S-S-G.  hoe 
8-3-12,  hatchet  B-3-12.  inverted  cone  bur  8,  enamel  hatchets  lO-G-12  are  for  securing  outline  form; 
hoe  6-2-12,  hoe  6-2-23,  hatchet  0-2-23,  hatchet  3-2-28,  inverte.l  cone  bur  8  for  retention  form ; 
inverted  cone  bur  6  for  convenience  form  ;  spoons  10  0-12  for  removal  of  remaining  carious  dentin  ; 
hoe  12-5-6,  hoe  12-5-12,  enamel  hatchets  10-6-12  for  finishing  the  enamel  wall. 
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stress  upon  the  filling  materical.  In  that  case,  except  the  lateral 
stress  by  the  lateral  motion  of  the  lower  jaw  in  chewing  brittle 
foods,  which  is  much  less  severe  than  the  crushing  stress,  all  of 
the  heavy  work  in  chewing  will  be  simple  up-and-down  stress 
in  its  effect  upon  the  tooth.  This  stress  the  tooth  can  bear  with- 
out danger.  The  mesio-occluso-distal  cavities  that  may  be  pre- 
pared with  the  pulps  alive  in  the  form  shown  in  Figures  236,  237, 
are  sufficiently  strong,  as  has  been  shown  by  much  clinical  obser- 
vation. Yet,  in  these,  one  should  be  careful  not  to  make  the  step 
deeper  than  is  required  to  make  the  filling  material  occupying 
it  sufficiently  strong  to  bind  the  proximal  fillings  safely  together. 
In  addition  to  the  special  points  mentioned,  decay  is  liable 
to  burrow  in  any  direction,  causing  weak  walls  in  other,  and  occa- 
sionally, in  unusual  positions.  Any  such  are  to  be  treated  upon 
the  general  lines  that  have  been  indicated.  It  should  be  a  rule 
that  when  a  wall  requires  cutting  away  because  it  has  been  weak- 
ened by  decay,  and,  in  the  cutting,  a  developmental  groove  is 
approached,  it  should  be  cut  to  or  past  the  groove. 

Class  3.     Cavities  in  the  Proximal  Surfaces  of  the  Incisors 

AND  Cuspids,  which  do  not  Require  the  Removal  and 

Restoration  of  the  Incisal  Angle. 

ILLUSTRATIONS:    FIGURES  246-271. 

In  the  excavation  of  cavities  of  this  class  a  much  greater 
range  of  forms  of  cutting  instruments  may  be  used  interchange- 
ably and  effectively  than  in  other  classes,  and  a  greater  variation 
of  method  of  instrumentation  is  consistent  with  rapid  and  thor- 
ough operating.  Therefore,  much  care  should  be  exercised  in 
forming  habits  of  procedure  that  will  limit  the  instruments  used 
habitually  to  an  efficient  number  that  may  be  employed  without 
confusion  and  delay.  To  these  should  be  added  a  number  of 
forms  suited  to  special  conditions  or  circumstances  that  effec- 
tively help  over  difficulties. 

Cavity  forms  in  incisor  proximal  surfaces  differ  from  all 
others  in  that  they  are  in  surfaces  of  the  teeth  that  are  triangular 
in  form  and  the  cavities  must  take  a  similar  form.  Therefore, 
instead  of  the  typical  form  being  a  modification  of  the  square 
box  as  in  the  proximal  surfaces  of  bicuspids  and  molars,  the  form 
is  a  triangular  box,  modified  to  suit  the  conditions  found.  In 
the  group  of  illustrations  of  this  class,  Figure  252  represents 
the  simplest  typical  form,  while  257  represents  the  same  form 
greatly  extended.     As  these  decays  usually  begin  toward  the 
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incisal  edge,  or  about  centrally  between  the  gingival  line  and  the 
incisal  edge,  where  the  tooth  is  narrow  labio-lingually,  the  enamel 
of  the  proximo-labial  and  lingual  angles  of  the  tooth  is  very  often 
undermined  in  such  a  way  that  it  is  necessary  to  cut  these  angles 
over  onto  the  labial  or  lingual  surfaces,  as  shown  in  Figure  249, 
which  is  cut  to  the  lingual.  This  is  better  seen  in  the  filling.  Fig- 
ure 250.  Further  cutting  to  both  the  labial  and  lingual  is  seen 
in  Figure  262.  In  Figures  266  and  268,  the  cutting  away  of 
parts  of  both  the  labial  and  lingual  surfaces  show  the  extreme 
modification  of  the  form  of  the  prepared  cavity.  In  these  it  will 
be  noted  that  the  principal  modification  is  caused  by  more  or 
less  undermining  of  the  enamel,  requiring  that  portions  of  the 
lingual  or  the  labial  enamel  plates,  or  of  both,  be  removed  in 
the  preparation  of  the  cavity.  Otherwise  than  this,  all  the  cavi- 
ties of  this  class  are,  in  fact,  prepared  on  the  same  general  lines. 

In  cavities  of  this  class,  the  approach  is  through  the  embra- 
sures from  the  labial  or  from  the  lingual  in  all  of  the  cavity  prep- 
aration and  in  the  introduction  of  filling  material,  which  makes 
them  again  distinct  from  all  other  cavities  in  the  manipulative 
sense.  This  may  be  appreciated  by  the  examination  of  the  com- 
pleted fillings  as  seen  from  the  labial  in  Figure  254  and  Figure 
264.  This  calls  for  smaller  instruments  in  proportion  to  the 
size  of  the  cavity  and  the  work  undertaken,  than  in  the  other 
classes  of  decays.  On  this  account  the  manipulation  in  these 
cavities  has  a  character  distinctly  different  from  all  others. 

The  preparation  for  gold  fillings  will  be  here  presented  and 
afterward  the  preparation  for  porcelain  inlays,  which,  in  this 
class  of  cavities,  is  markedly  different  in  form. 

Description  of  case  1.  The  left  upper  central  incisor  has 
a  decay  in  its  mesial  surface,  just  to  the  gingival  of  the  contact 
point.  Figure  247.  Apparently  it  is  small,  but  a  curved  explor- 
ing instrument,  introduced  from  the  labial  or  from  the  lingual, 
enters  through  the  enamel,  showing  a  considerable  burrowing  of 
decay  in  the  dentin. 

Preliminary  preparation.  The  first  procedure  is  to  free 
all  of  the  incisor  teeth  of  debris  or  microorganisms  and  gummy 
material,  particularly  about  their  gingival  portion,  and  apply 
the  rubber  dam.  Dry  the  teeth,  apply  the  Perry  separator  and 
get  sufficient  separation  to  pass  a  thin  polishing  tape  between 
the  teeth.  In  the  single-rooted  teeth,  especial  care  must  be  taken, 
in  using  the  separator,  that  too  much  pressure  is  not  used.  When 
these  teeth  seem  hard  to  move,  time  should  be  given  for  the 
spring  of  the  instrument  to  carry  the  teeth  apart  sufficiently, 


Fig.  240. 


Vm.  250. 


Figs.  247-250.  A  series  illustrating  a  common  cavity  form  in  tbo  mesial  smface  of  a  central 
incisor. 

Fig.  2-17.  The  mesial  surface  of  a  central  incisor  showing  the  apparent  decayed  area.  Examina- 
tion of  the  lateral  extension  shows  considerable  undermining  of  enamel,  and  especially  that  the 
mesio-lingiial  marginal  ridge  is  undermined. 

Fio.   248.     A  cavity  preparation  with  rounded  gingival   wall.     Tliis  should  never  be  used. 

Fig.  249.  The  coirect  preparation  willi  Iho  gingival  wall  horizmital  and  with  the  labio-gingival 
and  the  Hnguo-gingival  angles  widely  extended.  Other  parts  of  the  cavity  are  cut  no  broader. 
Notice  that  the  mesio-lingual  angle  of  the  tooth  is  cut  away  in  both. 

Fig.  250.  The  cavity  has  bwn  hlled  and  finished.  This  sliows  the  (.'Xtension  of  thr  lingual 
portion   better   than    lln^   oavily    illuslration. 

26a 
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otherwise  too  much  separation  may  be  made.    During  this  time 
the  opening  of  the  cavity  may  proceed. 

Outline  form.  With  hoe  8-3-6,  used  as  a  chisel,  begin  near 
the  labial  margin  of  the  cavity  to  break  down  the  overhanging 
enamel,  chipping  from  the  surface  into  the  cavity.  This  should 
generally  be  done  by  hand  pressure,  being  careful  to  place  the 
edge  of  the  cutting  instrument  very  near  the  margin  of  the  break 
in  the  enamel  in  each  instance  and  split  it  off  in  little  flakes.  The 
third  finger  should  be  very  securely  rested  upon  the  adjacent 
teeth  and  the  motion  of  the  instrument  so  closely  controlled  that 
its  edge  will  not  be  thrust  into  the  depths  of  the  cavity  and  cause 
pain.  Continue  this  cutting  until  the  enamel  is  found  supported 
by  sound  dentin,  or  until  the  cavity  of  decay  is  well  exposed.  On 
account  of  the  prominent  position  of  these  teeth  and  the  esthetic 
demands,  it  will  be  best,  when  decay  is  extensive,  to  leave  on  the 
labial  portion  of  the  margin  some  enamel  unsupported  by  dentin, 
especially  when  it  is  of  about  full  strength,  rather  than  expose 
so  much  filling  material  to  view,  as  the  complete  removal  of  the 
undermined  enamel  would  do.  How  much  of  this  may  be  left 
becomes  a  matter  of  judgment  in  each  case.  The  enamel  of  the 
labial  surfaces  of  the  incisors  is  usually  thick  and  strong  and  is 
not  exposed  to  the  direct  occlusion.  It  will,  therefore,  stand  better 
than  in  other  positions.  But  enamel  that  has  been  thinned  and 
weakened  by  backward  decay  should  be  cut  away,  even  at  the 
expense  of  marring  the  esthetic  appearance  of  the  tooth.  One 
should  be  especially  careful  not  to  leave  remaining  enamel  that 
is  so  transparent  as  to  show  the  gold  through  it  as  a  discolora- 
tion. This  latter  is  worse  from  the  esthetic  point  than  cutting 
boldly  over  onto  the  labial  surface.  When  this  wall  has  been 
chipped  away  sufficiently,  chip  away  the  lingual  wall  in  the  same 
way  and  with  hoe  8-3-12,  working  from  the  lingual.  If  the  cav- 
ity is  small,  take  hatchet  8-3-12  and  introduce  the  blade  between 
the  teeth  from  the  labial,  with  the  edge  directed  to  the  gingival, 
catch  the  enamel  near  the  cavity  margin  and  chip  it  away  by  a 
prying  motion,  using  the  proximating  tooth  as  a  fulcrum,  remov- 
ing as  much  enamel  in  this  way  toward  the  gingival  as  practica- 
ble. This  movement  must  be  used  with  care.  If  carelessly  done, 
it  is  likely  to  be  very  painful.  Only  the  thinner  portions  of 
weakened  enamel  margins  should  be  removed  by  this  motion; 
but  now,  with  this  undermined  gingival  enamel  out  of  the  way, 
a  stronger  instrument  may  be  used.  Generally,  hatchet  12-5-6 
or  chisel  10  may  be  introduced  against  the  labial  enamel  wall, 
with  the  edge  directed  toward  the  gingival,  and  the  enamel  wall 
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trimmed  away  smoothly  farther  toward  the  gingival,  using 
strong  hand  pressure,  and,  by  changing  the  direction,  the  cutting 
can  be  continued  along  the  gingival  wall  to  or  past  the  labio- 
lingual  center  of  the  tooth.  With  the  same  instruments  working 
from  the  lingual,  the  lingual  wall  is  next  cut  down  in  the  same 
way  to,  and  somewhat  past,  the  linguo-gingival  angle  of  the  cav- 
ity. For  trimming  the  remainder  of  the  gingival  wall,  hoe 
12-5-6  will  be  required,  or  the  8-3-6  if  the  cavity  is  not  opened 
sufficiently  to  admit  the  larger  instrument.  This  is  done  with  a 
scraping  motion.  Frequently  hatchet  12-5-12  will  do  this  well, 
working  from  the  labial.  The  gingival  wall  should  be  cut  to 
sound  dentin  and  made  as  nearly  flat  in  the  horizontal  plane  as 
practicable.  This  is  likely,  however,  to  produce  a  form  of  cavity 
much  like  that  shown  in  Figure  248,  in  which  the  gingival  wall 
is  curved  with  its  convexity  toward  the  gingival  and  the  labio- 
gingival  angle  much  rounded.  In  case  the  enamel  of  the  mesio- 
lingual  angle  of  the  tooth  is  not  undermined,  as  shown  by  its 
having  been  cut  away  in  this  case,  it  will  be  similarly  rounded. 
Examine  carefully  as  to  the  requirements  of  extension  for 
prevention.  In  cases  in  which  the  cavity  is  yet  small,  a  line  of 
very  superficial  injury  to  the  enamel  will  often  be  found  running 
away  labio-gingivally  from  the  labio-gingival  angle  of  the  cav- 
ity near  the  gum  line.  Another  line  of  superficial  injury  leads 
away  in  similar  fashion  from  the  linguo-gingival  angle.  Often, 
also,  particularly  in  the  smaller  cavities,  there  is  superficial 
enamel  injury  to  the  gingival  of  the  gingival  wall.  But  whether 
these  injuries  are  apparent  in  the  individual  case  or  not,  the 
cavity  must  now  be  extended  so  that  it  will  include  the  areas  of 
these  superficial  injuries  frequently  apparent.  To  do  this,  place 
a  small  inverted  cone  bur  8  in  the  labio-gingival  angle,  intro- 
ducing it  from  the  lingual  in  most  cavities ;  enter  the  dentin  close 
to  the  enamel  junction,  and,  swaying  the  hand-piece  as  much 
as  the  position  will  allow,  undermine  the  enamel  in  the  direction 
of  the  line  of  superficial  injury  toward  the  labial  and  gingival, 
sinking  it  at  first  about  the  depth  of  the  bur  head.  Then  very 
slowly  withdraw  the  bur,  pressing  it  toward  the  labial  and  incisal, 
thus  widening  the  cut  in  this  direction.  The  bur  should  be  kept 
close  against  the  dento-enamel  junction  in  making  this  cut. 
With  the  hoe  12-5-6  or  8-3-6,  the  undermined  enamel  may  be 
chipped  away.  These  cuttings,  first  undermining  and  then  chip- 
ping, may  be  repeated  until  the  extension  in  this  particular  direc- 
tion seems  sufficient.  If  it  is  desirable  to  extend  the  cavity  to 
the  gingival,  which  should  generally  be  done,  the  same  bur  may 
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be  introduced  as  before,  and  drawn  toward  the  lingual  with  pres- 
sure against  the  gingival  wall,  cutting  the  dentin  close  against 
the  dento-enamel  junction,  and  the  undermined  enamel  chipped 
away  with  the  hoes  or  hatchets,  working  from  the  labial.  In 
many  cases,  particularly  where  the  loss  of  the  enamel  plate  has 
been  considerable  toward  the  labial,  all  of  this  cutting  with  the 
bur  can  be  better  done  from  the  labial,  keeping  the  shaft  of  the 
instrument  as  nearly  as  possible  in  line  with  the  long  axis  of 
the  tooth.  The  linguo-gingival  angle  should  be  extended  with 
the  same  bur  introduced  from  the  labial  and  its  end  entered 
into  the  dentin  at  the  dento-enamel  junction  in  the  direction  to 
undermine  the  portion  of  enamel  most  subject  to  superficial 
beginnings  of  decay.  In  this  position  the  first  cut  should  gen- 
erally be  made  as  near  to  the  lingual  enamel  plate  as  is  desirable 
to  cut  the  cavity,  and  the  bur  should  be  drawn  back  with  pressure 
toward  the  gingival,  extending  the  undermining  in  that  direc- 
tion. It  is  also  generally  desirable  to  again  introduce  the  bur, 
and,  while  drawing  it  toward  the  labial,  make  pressure  against 
the  undermined  enamel  so  as  to  weaken  it.  It  may  then  be  broken 
away  with  hoe  8-3-12  or  8-3-6,  catching  the  edge  of  the  instru- 
ment on  the  surface  and  using  a  pulling  motion,  throwing  the 
chips  into  the  cavity,  or  it  may  be  cut  away  by  using  a  scraping 
motion  from  labial  to  lingual  with  hoe  12-5-12,  or  with  hatchets 
12-5-12  or  8-3-12.  In  many  cases,  the  pair  of  enamel  hatchets 
10-6-12  will  be  found  very  convenient  for  trimming  the  gingival 
wall  and  the  labio-gingival  and  linguo-gingival  angles,  one  of 
these  instruments  being  used  from  the  lingual  direction,  the 
other  from  the  labial.  If  still  more  extension  to  the  gingival  is 
required,  it  is  readily  done  by  passing  the  square  end  of  the  bur 
along  the  gingival  wall,  cutting  out  the  dentin  close  against  the 
dento-enamel  junction  and  afterward  removing  the  enamel.  In 
excavating  and  extending  cavities  in  the  proximal  surfaces  of 
the  incisors  and  cuspids,  it  should  be  noted  particularly  that 
these  surfaces  are  wedge-shaped  or  triangular,  with  the  base 
of  the  triangle  forming  the  gingival  margin,  and  that  the  finished 
cavity  should  have  that  form,  with  its  labio-gingival  and  linguo- 
gingival  angles  widely  extended  toward  the  angles  of  the  sur- 
face decayed.  In  undermining  the  enamel  with  the  bur  in  making 
extensions,  care  should  be  taken  to  keep  the  bur  head  against 
the  inner  surface  of  the  enamel,  and  generally  in  the  incisors 
the  size  8  of  the  inverted  cone  bur  should  be  used.  It  is  an  object 
to  keep  this  cutting  very  shallow  in  the  first  instance  and  deepen 
it  later  if  that  is  required.    The  gingival  wall  should  be  perfectly 
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flat  mesio-distally,  with  the  axio-gingival  line  angle  sharp.  Labio- 
lingually  it  should  be  either  straight  and  parallel  with  the  hori- 
zontal plane  of  the  tooth,  or  curved  with  its  convexity  to  the 
incisal,  somewhat  as  shown  in  Figure  257. 

The  incisal  angle  should  next  receive  attention.  It  often 
happens  that  decay  has  extended  along  the  dento-enamel  junc- 
tion considerably  in  this  direction.  The  enamel  should  be  chipped 
away  with  hoe  8-3-6  until  sound  dentin  has  been  fully  reached, 
and  in  doing  this  very  careful  attention  should  be  given  to  the 
direction  of  cleavage  with  reference  to  the  final  inclination  of 
the  finished  enamel  wall.  This  should  complete  the  outline  form 
as  in  Figure  249. 

Besistance  form.  Special  resistance  form  beyond  the  reten- 
tion form  is  not  required  in  these  cavities. 

Retention  form.  "^-Taen  the  outline  form  has  been  attained, 
the  incisal  angle  should  be  undercut  for  retention.  Usually  this 
should  be  done  before  looking  specially  to  the  retention  in  other 
parts  of  the  cavity,  for  the  strength  required  of  these  will  depend 
much  upon  the  strength  which  may  be  possible  in  the  incisal 
retention.  The  incisal  retention  is  made  by  undercutting  to  the 
incisal  in  the  form  of  a  groove.  The  incisal  angle  is  first  well 
rounded  and  the  dentin  cut  away  to  some  depth  from  the  dento- 
enamel  junction  directly  at  right  angles  to  the  axial  surface  of 
the  tooth,  with  hoes  8-3-12  and  8-3-23,  or  equivalent  hatchets, 
using  angle  23  mostly,  close  against  the  labial  wall.  Then  hatchet 
5-3-28,  or,  if  that  blade  is  too  long,  3-2-28,  is  used  for  cutting  a 
groove  in  the  incisal  angle,  and  extending  it  along  the  labio- 
axial  line  angle.  The  instrument  should  be  introduced  from  the 
labial,  its  edge  directed  to  the  incisal,  and,  beginning  at  the  labio- 
axial  line  angle  a  little  removed  from  the  incisal  angle,  its  edge 
should  be  carried  toward  the  incisal  and  lingual  around  the 
angle,  in  part  by  a  twist  of  the  instrument.  It  is  then  placed 
well  to  the  lingual  and  swept  in  the  opposite  direction,  or  toward 
the  labial,  all  the  time  cutting  close  against  or  slightly  into  the 
axial  wall.  This  cut  should  be  fully  within  the  dentin,  leaving 
some  dentin  between  it  and  the  dento-enamel  junction.  One 
should  not  depend  on  the  strength  of  the  enamel  in  this  position. 
This  groove  is  shown  in  section  in  a  distal  cavity  in  Figure  255. 
The  motions  are  repeated  until  the  groove  is  of  sufficient  depth. 
It  is  an  excellent  plan  to  test  the  depth  and  retention  form  of 
this  groove  by  placing  in  it  the  right  angle  hand-pressure  plugger 
point,  which  is  to  be  used  in  packing  the  gold  in  the  groove.  A 
bur  should  never  be  used  to  cut  the  incisal  retention  in  these 
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Figs.  251-257.  A  series  illustrating  the  niiiiiiiium  and  niaximiini  cavity  extension  in  incisor 
proximal  cavities. 

Fio.  251.  The  distal  surface  of  a  central  incisor  with  a  decay  in  which  the  enamel  rods  have 
just  beKiiii  to  fall  away.  Tlierc  is  [nac-lifally  no  Imi rowing  of  decay  in  the  (U'litin.  lliouf<h  some 
softeniiiK  has  (ic<-urrtMl.  No  malter  wlial  the  extension  ilfmaiiiltMl  to  prevent  recurrence  ot  decay,  no 
part  of  Ihis  ea\ily  needs  to  he  cut  deeiier  lliaii  may  be  n'<|uired  lor  safe  anchorage. 

Ki<;.  252.  The  ea^itv  prepaiation.  e\hil)iting  a  mininmni  extension,  and  the  outline  form  that 
should  generally  he  used. 

Fig.   253.     The  finished  filling. 

l-'t(i.    254.      The  finished  filling  as  seen  from  the  labial. 

Fin.  255.  Mesio-distal  section  of  the  tooth  and  the  filling,  showing  the  depth  of  cutting  and  the 
incisal  anchorage. 

FiQ.  256.  A  cross  section  of  the  tooth  and  the  filling  close  to  the  gingival  wall,  showing  the 
retention  in  the  gingival  portion. 

Flo.  257.  A  cavity  preparation  showing  extreme  extension.  Practically  the  extension  for 
prevention  in  int-isoi  eaviliis  --hould  always  be  kept  betwe'-n  this  and  that  sliown  in  Figure  252.  Its 
amount  should  depend  upon  ilu-  conditions  di-manding  extension  in  each  particular  case.  A  tilling 
made  after  the  ca\ity  preparation  in  l-'i^ure  257  would  be  seen  Iroin  the  bdiial  \eiy  little  more  Iban 
that  ill  Figiu'e  254. 
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cavities,  on  account  of  the  difficulty  of  access  and  the  danger 
of  undermining  the  enamel. 

With  the  8-3-23  hoe,  or,  if  the  cavity  is  small,  the  6-2-23, 
introduced  from  the  labial  and  with  its  edge  turned  to  the  labial 
or  the  axial  wall,  the  axio-labial  line  angle  is  made  sharp  and 
definite  along  the  length  of  it  well  to  the  gingival,  using  a 
scraping  motion  from  the  gingival  toward  the  incisal.  Often  the 
6-2-23  hatchet  will  do  this  as  well,  using  it  with  a  back-and-forth 
scraping  motion,  holding  the  shaft  of  the  instrument  at  right 
angles  to  the  long  axis  of  the  tooth.  The  axio-lingual  line  angle 
is  now  made  definite  throughout  its  length,  using  hoe  6-2-23  near 
the  incisal  angle  and  hoe  8-3-12  or  6-2-12  for  the  remainder. 
This  should  be  completed  to,  and  into,  the  axio-linguo-gingival 
angle.  Undercutting  at  the  axio-linguo-gingival  angle  for  reten- 
tion will  depend  upon  the  strength  of  the  incisal  anchorage ;  if 
this  be  good,  but  slight  retentive  form  —  just  sufficient  to  serve 
in  starting  the  filling  —  is  all  that  is  needed  in  the  gingival  posi- 
tion. The  axio-labio-gingival  angle,  which  has  been  left  suffi- 
ciently definite  by  the  bur,  is  now  slightly  grooved  for  a  short 
distance  toward  the  incisal,  completing  the  retentive  form  by 
squaring  out  with  the  hoe  6-2-12  or  hatchet  6-2-23. 

Convenience  fohm.  Convenience  points  should  be  cut  in 
the  labio-axio-gingival  and  linguo-axio-gingival  angles,  in  the 
same  way  and  in  the  same  form  as  described  for  bicuspid  and 
molar  proximal  cavities,  using  an  inverted  cone  bur  6  or  8.  Fig- 
ures 170-173,  inclusive,  and  in  cross  section.  Figure  256. 

Removal  of  remaining  carious  dentin.  Any  decay  now 
remaining  in  the  deeper  parts  of  the  central  portion  of  the  cavity 
is  removed  with  spoons  10-6-12.  If  the  cavity  is  large,  spoons 
15-8-12  may  sometimes  be  better. 

Finish  of  enamel  wall.  The  enamel  walls  are  planed 
smooth  in  every  part  and  any  errors  in  inclination  corrected. 
If  the  operator  has  noted  carefully  the  direction  of  the  cleavage 
of  the  enamel  at  all  points  while  chipping  it  away,  he  will  be  at 
no  loss  in  determining  the  correct  inclination  of  the  enamel  walls 
at  the  ditferent  points,  remembering  that  this  shall  follow  closely 
the  cleavage  lines.  This  is  done  with  hoes  12-5-6  and  12-5-12, 
or  with  the  chisels,  except  some  portions  of  the  gingival  enamel 
wall  and  a  short  reach  upon  the  lingual  wall  where  it  joins  the 
incisal  angle.  The  movement  of  the  instrument  should  be  along 
the  length  of  the  enamel  wall,  cutting  very  lightly.  It  must  be 
very  sharp  to  be  effective.  At  the  labio-gingival  and  linguo- 
gingival  angles,  the  outline  should  form  short  curves,  no  matter 


184  THE    TECHNICAL,   PROCEDURES   IN    FILLING   TEETH. 

how  sharp  the  angles  of  the  dentin  walls ;  sometimes  it  is  diffi- 
cult to  plane  the  whole  length  of  the  gingival  wall  smoothly  with 
a  hoe  or  chisel,  especially  where  it  joins  the  curve  at  the  linguo- 
gingival  angle.  Here  enamel  hatchets  10-6-12  may  be  used,  one 
from  the  labial  direction,  the  other  from  the  lingual,  or  hatchet 
12-5-6  or  12-5-12.  These  instruments  will  also  smooth  the  lingual 
portion  of  the  curve  at  the  incisal  angle  in  many  cases.  At  the 
incisal  angle,  the  inclination  of  the  enamel  wall  must  generally 
be  strongly  toward  the  incisal,  especially  in  distal  cavities,  in 
order  to  follow  the  length  of  the  enamel  rods.  When  the  trim- 
ming is  done,  note  carefully  whether  the  retentive  form  has  been 
injured  at  any  important  point  by  trimming  too  deeply,  and  make 
such  corrections  as  may  be  required. 

Bevel  the  cavo-surface  angle  in  all  parts  of  the  enamel  mar- 
gin, using  the  same  instruments  as  were  used  in  planing  the 
enamel  walls.    The  toilet  of  the  cavity  should  then  be  made. 

The  foregoing  description  is  to  be  taken  as  the  general  type 
of  the  instrumentation  and  the  formation  of  cavities  in  proxi- 
mal surfaces  of  the  incisors.  It  must  be  understood,  however, 
that  other  instruments  than  those  set  apart  for  this  work  in  the 
illustration  given  in  Figure  246  may  often  be  conveniently  used 
and  that  many  variations  in  the  detail  of  cavity  forms  may  be 
substituted  or  become  actually  necessary.  Some  of  these  will  be 
given  in  the  additional  series  of  illustrations  which  follow.  In 
cutting  the  incisal  retention  it  will  often  be  well  to  cut  the  axial 
wall  deeper,  sloping  it  deeper  into  the  tooth  for  a  space  toward 
the  incisal  in  order  to  place  the  incisal  anchorage  deeper  in  the 
dentin  than  that  shown  in  Figure  255. 

Description  of  case  2.  In  Figure  251,  the  distal  surface  of 
a  central  incisor  is  shown  with  an  almost  round  whitened  area 
of  caries  of  enamel,  the  incisal  margin  of  which  is  slightly  to  the 
gingival  of  the  contact  point.  In  the  central  part  of  this,  the 
enamel  rods  are  beginning  to  fall  away.  If  every  cavity  of  decay 
could  be  discovered  and  filled  at  this  stage,  before  more  serious 
injury  is  done  to  the  dentin,  it  would  be  much  better  for  the  teeth. 
After  placing  the  rubber  dam,  separating  and  drying  the  teeth, 
hoe  excavator  6-2-6  is  forced  in  near  the  center  of  the  decayed 
area  and  the  dentin  is  found  considerably  softened.  A  few 
strokes  easily  remove  the  greater  part  of  the  decayed  area ;  and 
the  decay  along  the  dento-enamel  junction  is  found  to  be  already 
greater  in  extent  than  the  decay  on  the  surface  of  the  enamel. 
Hoe  8-3-6  is  substituted  for  the  smaller  one  and  the  enamel 
chipped  away  until  it  is  found  supported  by  perfectly  sound  den- 
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tin,  when,  of  course,  it  refuses  to  split  away  through  its  thick- 
ness. The  outline  of  the  prepared  cavity  should  by  this  time  be 
quite  fully  determined.  With  inverted  cone  bur  6  or  8,  the  enamel 
is  undermined,  first  to  the  lingual  and  gingival  and  chipped  away ; 
then  the  bur  is  introduced  from  the  lingual  and  the  enamel  to 
the  labial  undermined  and  chipped  away,  and  this  continues  until 
the  outline  form  shown  in  Figure  252  has  been  attained.  The 
decay  in  the  dentin,  though  as  broad  as  has  been  mentioned,  is 
not  more  than  a  millimeter  deep  at  any  point,  and  that  depth, 
with  the  addition  of  the  thickness  of  the  enamel,  should  be  the 
greatest  depth  given  the  cavity  at  any  point.  Every  part  should 
be  kept  very  shallow,  except,  perhaps,  in  some  cases,  more  depth 
might  be  wanted  at  the  incisal  anchorage  and  the  convenience 
points.  The  widely  spreading  form  given  to  the  angles  in  the 
gingival  portion  of  the  cavity  is  the  essential  point  in  extension 
for  prevention;  for  it  is  especially  at  these  angles  that  caries 
has  so  often  recurred  and  destroyed  otherwise  good  fillings. 
When  this  form  has  been  attained  and  the  incisal  anchorage  and 
the  convenience  points  have  been  cut,  the  enamel  walls  should 
be  finished  and  the  cavo-surface  angle  beveled  as  previously 
described.  The  toilet  is  then  made,  all  in  the  same  manner  sub- 
stantially as  described  in  connection  with  the  first  series  of  illus- 
trations of  cavity  preparation. 

This  cavity  is  intended  to  represent  the  minimum  of  exten- 
sion for  prevention  in  incisal  cavities.  The  outline  form  is  that 
which  will  most  generally  do  the  best  service  in  protecting  the 
tooth.  The  filling  is  shown  in  Figure  253,  and  the  appearance  in 
labial  view  in  Figure  254.  So  small  a  cavity  should  be  made 
onlj^  after  close  study  of  the  probable  coming  of  practical  immun- 
ity to  caries  at  an  early  date.  In  the  opposite  condition  of 
extreme  susceptibility  to  caries,  the  cavity  should  be  enlarged, 
the  gum  septum  pressed  away  and  the  cavity  cut  to  the  outline 
shown  in  Figure  257.  This  cavity  should  be  cut  no  deeper  than 
the  first,  except  to  deepen  it  just  a  little  along  the  labial  and 
lingual  walls  to  obtain  better  ledges  to  lodge  the  filling  against 
in  building. 

The  forms  of  the  convenience  points  are  shown  in  Figure 
256  in  cross  section  of  the  tooth,  with  the  filling,  cut  close  to  the 
gingival  wall.  The  form  of  the  incisal  anchorage  is  shown  in 
Figure  255  in  mesio-distal  section.  The  slope  of  the  enamel  wall 
to  the  incisal  at  the  summit  of  the  curve  at  the  incisal  angle  is 
also  made  apparent.  It  must  be  specifically  understood  that 
the  gingival  wall  is  left  flat  labio-lingually  in  all  cases,  or  if 
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curved,  the  convexity  is  to  the  incisal  as  shown  in  Figure  257. 
There  should  be  no  pits  and  no  grooves  whatever  in  the  gingival 
walh  The  convenience  points  are  not  cut  into  the  gingival  wall, 
but  into  the  labial  and  lingual  walls.  The  cavity,  Figure  252, 
will  be  used  to  illustrate  filling  with  gold  in  incisor  proximal 
cavities. 

Recurrence  of  decay.  The  recurrence  of  decay  so  often 
seen  at  the  linguo-gingival  and  labio-gingival  angles  of  well- 
made  fillings  is  shown  in  the  whitened  enamel  and  penetration 
beside  the  filling  in  Figure  258.  It  is  very  exactly  this  recurrence 
of  decay  that  the  form  of  cavity  prepared  under  the  rules  of 
extension  for  prevention  is  made  to  cover.  The  labio-lingual 
breadth  is  spread  out  toward  the  gingival.  Otherwise  the  cavity 
is  not  essentially  broader  than  had  been  made  before.  This 
recurrence  of  decay  is  a  rebeginning  on  the  perfect  surface  of 
the  enamel  and  is  entirely  different  from  that  shown  in  Figure 
259,  which  is  a  rebeginning  of  decay  from  leakage.  The  filling 
was  imperfect.  That  may,  and  does,  occur  occasionally  with  the 
best  possible  cavity  preparation.  If  the  recurrence  of  decay 
is  not  observed  in  its  incipiency,  one  will  be  unable,  in  most  cases, 
to  tell  with  certainty  the  nature  of  the  fault  which  has  caused 
it,  except  as  the  form  of  the  filling  may  show  that  it  had  not  been 
sufficiently  extended.  This  is  clearly  shown  in  the  photograph, 
Figure  260. 

Description  of  case  3.  In  the  series  of  illustrations,  Fig- 
ures 2G1-264,  the  cavity  of  decay  in  the  distal  surface  of  a  lateral 
incisor.  Figure  261,  is  much  more  extensive  than  those  illus- 
trated before.  In  this,  one  may  do  the  first  chipping  of  enamel 
in  opening  the  cavity  with  hoe  12-5-6  used  as  a  chisel;  later  the 
15,  or  even  the  20  chisel,  may  be  used  and  the  weakened  enamel 
rapidly  trimmed  away.  The  lingual  surface  is  found  consider- 
ably undermined,  so  that  much  of  the  disto-lingual  angle  of  the 
tooth  must  be  removed,  as  shown  in  Figure  262.  The  labial  wall 
of  the  cavity  must  also  be  cut  farther  onto  the  labial  surface 
than  is  necessary  for  extension  for  jirevention.  But  even  in  this, 
some  extension  into  sound  tissue  is  necessary  at  the  labio- 
gingival  angle.  The  outline  form  of  the  cavity  may  be  roughly 
completed  ready  for  the  finishing  of  the  walls  by  this  cutting 
before  the  rubber  dam  and  separator  have  been  placed,  since 
separation  is  not  necessary  to  the  excavation.  The  decay  is  so 
extensive  that  there  is  serious  danger  of  exposure  of  the  pulp 
of  the  tooth,  and  the  rubber  dam  must  be  placed  and  the  tooth 
cleaned  and  dried  and  made  sufficiently  retentive,  before  the 
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Figs.   258,  259,  260.     Series  illustrating  recurrence  of  decay. 

Fio.  258.  In  this  caso  microorganisms  have  grown  upon  the  filling  and  extended  beyond  its 
borders,  causing  recurreiifo  oi  decay  at  the  gint;ivo-)aI)iaI  and  gingivo-lingual  margins  of  the  filling. 
These  beginnings  of  decay  ought  to  have  been  prevented  by  (.xtensions  in  the  cavity  preparation. 

Fig.  259.  In  this  case  there  is  recurrence  of  decay  from  leakage  at  the  margin  of  the  filling 
from  a  fault,  either  in  the  cavity  preparation  or  the  placing  of  the  filling.  Both  of  these  causes  of 
recurrence  of  decay  are  frequent.  Which  may  have  caused  the  difficulty  can  not  always  be  told  after 
more  considerable  decay  has  occurred. 

Fig.  2G0.  A  photograph  of  a  bicuspid  in  which  there  has  been  recurrence  of  decay  after  filling 
a  cavity.  When  so  much  decay,  as  is  shown  in  this,  has  occurred,  the  special  marks  showing  the 
cause  of  the  recurrence  have  been  obliterated.  Some  jud;?inent  may  be  had  from  the  form  of  the 
filling  and  the  conditions  presented,  lint  this  is  not  very  reliable.  For  exactness  of  judgment  as  to 
cause,  these  cases  must  be  examined  very  earlv. 
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remaining  decay  is  removed,  to  receive  a  substantial  temporary 
filling,  if  treatment  of  t)ie  pulp  should  become  necessary.  To 
this  end  the  incisal  anchorage  should  be  roughly  cut.  The  sepa- 
rator, as  the  rule,  should  not  be  placed  in  such  a  case  until  it  is 
known  whether  or  not  the  filling  may  be  made  at  once.  The 
remaining  decay  should  be  removed  with  the  broadest  spoon 
that  will  work  well  in  the  cavity  in  order  that  the  blade  may  not 
suddenly  drop  into  the  pulp  chamber  and  inflict  unnecessary 
pain.  "When  the  decay  has  been  removed,  it  is  found  that  the 
pulp  is  not  exposed.  With  care  in  the  manipulation  and  caution 
as  to  shocks  from  thermal  changes  by  the  patient,  it  will  be  rea- 
sonably safe.  A  quill  or  a  thin  layer  of  cement  may  be  laid  over 
the  axial  wall  of  the  cavity  and  the  filling  built  against  it.  This 
will  materially  reduce  the  shock  from  thermal  changes. 

When  the  points  mentioned  above  have  been  determined, 
the  separator  should  be  placed  to  make  room  for  the  building 
and  the  finishing  of  the  filling.  The  retention  form  may  then  be 
completed.  The  incisal  retention  is  good  and  strong.  Only 
slight  convenience  points  are  necessary  in  the  linguo-axio-gingi- 
val  and  labio-axio-gingival  angles.  The  gingival  wall  has  been 
cut  horizontal  mesio-distally.  Ledges  are  cut  along  the  labial 
wall  and  the  lingual  wall  against  which  to  build  the  filling,  more 
as  a  convenience  in  packing  gold  than  for  retentive  form,  though 
these  assist  materially  in  giving  resistance  to  movement  or  dis- 
placement. With  this  preparation,  the  walls  may  be  completed 
and  the  cavo-surface  angle  beveled  and  the  cavity  is  ready  for 
the  toilet  and  the  filling. 

In  using  the  quill  as  a  non-conductor  in  such  a  case,  a  piece 
of  suitable  size  is  cut  from  a  quill  toothpick  and  placed  against 
the  axial  wall  after  the  filling  has  been  started  in  the  gingival 
portion.  The  piece  of  quill  is  held  in  position  against  the  axial 
wall  with  the  holding  instrument,  while  the  gold  is  built  up  over 
its  edge  sufficiently  to  retain  it.  The  filling  is  then  continued 
without  further  attention  to  the  quill,  which  will  stand  between 
the  gold  and  the  dentin  covering  the  pulp.  Figure  263  shows  the 
finished  filling,  and  Figure  264  gives  the  appearance  from  the 
labial  view. 

Description  of  case  4.  In  Figures  265-271,  a  series  of  illus- 
trations represent  a  very  badly  decayed  mesial  surface  of  a 
central  incisor  and  its  treatment.  Usually  one  should  begin  the 
excavation  in  such  a  case,  trusting  to  what  may  be  developed 
during  the  progress  of  the  work  to  guide  him  in  its  completion. 
The  first  thing  to  be  done  is  such  cutting  of  the  frail  enamel  mar- 
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gins  as  will  determine  the  outline  form  and  the  strength  of  the 
remaining  parts  of  the  tooth,  strength  of  anchorages  and  the 
probable  esthetic  effect  of  such  filling  as  may  be  placed.  After 
this  has  been  done  and  the  rubber  dam  placed,  the  remaining 
decay  is  removed.  In  this  case,  the  pulp  is  found  not  actually 
exposed,  but  exposure  seems  dangerously  near.  The  spreading 
of  decay  along  the  dento-enamel  junction  has  been  excessive, 
as  occasionally  happens  in  cavities  that  are  so  wide  open  that 
fluids  wash  freely  in  and  out;  and  decay  of  the  dentin  in  the 
central  portion  is  checked  or  even  stopped.  But  where  the  decay 
is  sheltered  under  the  overhanging  enamel  margins,  its  progress 
continues.  In  such  cases,  the  pulp  of  the  tooth  seems  often  to 
be  less  sensitive  than  normal  though  alive  and  apparently  well ; 
it  seems  to  have  become  accustomed  to  the  conditions.  It  wiU 
be  a  matter  of  judgment  in  any  such  case  as  to  whether  the  pulp 
should  be  removed  or  retained.  Figure  266  exhibits  a  form  of 
preparation  made  with  the  retention  of  the  pulp  in  view.  It  is 
found  that,  in  order  to  obtain  sufficient  stabilitj',  or  retention 
form  for  so  large  a  filling,  in  which  the  cutting  of  the  lingual 
wall  will  subject  it  to  considerable  stress  from  the  lower  teeth, 
it  is  necessary  to  cut  around  the  pulp  to  the  labial  and  to  the 
lingual  in  the  gingival  portion  of  the  cavity,  as  shown  in  cross 
section  in  Figure  267.  While  a  very  strong  filling  may  be  had 
in  this  way,  and  will  succeed  in  well  chosen  cases,  it  is  rather  a 
dangerous  expedient.  In  such  a  case  occurring  in  a  person 
seventeen  years  old  or  younger,  the  pulp  of  the  tooth  should  be 
kept  alive  for  several  years  longer  by  means  of  temporary  expe- 
dients, such  as  filling  with  white  gutta-percha,  cement  or  other 
equally  non-conducting  material.  A  careful  watch  should  be  kept 
to  see  that  the  pulp  does  not  die  unawares  and  alveolar  abscess 
occur.  In  case  death  of  the  pulp  seems  imminent,  it  should  be 
removed.    Figures  270,  271,  exhibit  the  filling  in  place. 

In  case  the  patient  is  older,  and  it  is  decided  to  remove  the 
pulp,  the  preparation  shown  in  Figure  268  should  be  employed. 
The  outline  of  the  filling  will  not  be  changed.  But  the  pulp 
chamber  may  be  used  as  a  safe,  finn  anchorage.  The  manner 
of  cutting  this  is  shown  in  Figure  269.  "S^Hien  the  pulp  has  been 
devitalized  or  anesthetized  by  cocaine  and  pressure,  and  before 
the  pulp  is  removed,  a  small  fissure  bur,  about  10,  is  placed  in 
the  pulp  chamber  and  this  cut  away  toward  the  mesial,  as  shown 
in  Figure  269.  It  is  preferable  to  use  for  this  purpose  a  fissure 
bur  with  a  smooth  rounded  end,  in  order  that  the  opposite  side 
of  the  pulp  chamber  (the  distal  side  in  this  case)  may  not  be 
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Figs.  261-204.  \  scries  of  illustrations  of  cavity  preparation  in  case  of  greater  burrowing  of 
decay  in  the  dentin. 

Fig.  261.     The  distal  surface  of  a  lateral  incisor  with  a  deep  decay. 

Fig  202  The  form  of  the  cavity  preparation.  In  this  case  considerable  undermined  enamel  is 
retained'  on  the  labial  surface,  but  the  cavity  is  cut  around  on  the  lingual  surface  so  as  to  remove 
mucli   more   of   the    lingual   enamel    plate. 

Fig.    263.      The   finished    tilling. 

Fig.    204.      The   labial    view. 
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Figs.  265-271.  A  series  representing  extensive  caries  in  the  mesial  surface  of  an  incisor  tooth 
and   its  treatment. 

Fio.  265.  An  incisor  tooth  with  extensive  decay  in  the  mesial  surface  showing  a  wide-open 
cavity.  It  happens  sometimes  that  when  the  enamel  has  broken  so  as  to  open  the  cavity  very  wide 
early,  that  the  rapidity  of  penetration  has  been  checked  while  the  decay  has  continued  to  extend  along 
the  dento-enamel  junction,  making  extensive  undermining  before  exposure  of  the  pulp  occurs. 

Ffo.  266.  A  preparation  of  the  cavity  rt'tainiuK  as  much  enamel  as  practicable  on  the  labial 
surface  and  cutting  around  the  pulp  to  prevent  its  exposure. 

Fig.  267.  A  cross  section  of  the  prepared  cavity  close  to  the  gingival  wall,  showing  the  plan 
of  obtaining  anchorage. 

Fig.   26S.     The  cavity  as  prepared  afler  removal   of   the  pulp. 

Fig,  269.  The  cutting  of  the  pulp  canal  in  order  to  obtain  the  straightest  path  for  the  broach 
in   removing  the  pulp   from   the  canal   and   filling  the  root. 

Fig.    270.      The  completed    tilling  after   eithir   mode  of  preparation, 

Fjo.   271.     The  filling  from   the  labial   cfler  either  mode  of  preparation. 
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injured.  When  this  cut  is  made  before  the  removal  of  the  pulp 
from  the  canal,  the  pulp  prevents  the  clogging  of  the  smaller 
parts  with  cuttings  from  the  bur.  This  cutting  is  made  to 
straighten  the  path  for  the  broach  in  the  removal  of  the  deeper 
parts  of  the  pulp  from  the  canal  and  facilitates  the  filling  of  the 
canal.  The  canal  should  be  filled  with  gutta-jiercha  only  to  the 
beginning  of  the  widened  canal.  When  the  tooth  is  ready  for  a 
gold  filling,  the  whole  of  this  internal  portion  may  be  solidly 
filled  with  cohesive  gold.  This  will  give  an  anchorage  that  may 
be  depended  upon  to  support  the  overhanging  incisal  angle  and 
give  it  strength. 

In  case  the  incisal  angle  should  be  regarded  as  too  weak  to 
stand,  it  may  be  cut  away.  A  strong  irido-platinum  post  may 
be  set  in  against  the  mesial  wall  of  the  cut  made  in  widening 
the  pulp  chamber,  cut  to  the  right  length  and  made  tight  by  driv- 
ing gold  in  about  it.  The  first  of  this  gold  should  be  non-cohesive. 
But  when  the  post  has  been  made  fast  with  this,  cohesive  gold 
should  be  used.  In  this  way  an  angle  may  be  built  that  will  be 
sufficiently  strong  without  a  step  in  the  incisal  portion  of  the 
tooth. 

General  observations  on  the  preparation  of  proximal  cav- 
ities IN  THE  INCISORS  AND  CUSPIDS.  lu  all  cases  the  enamel  mar- 
gins should  be  cut  sufficiently  around  the  curves  of  the  surface 
toward  the  labial  and  lingual,  that  the  margin  will  be  well  away 
from  the  contact  of  the  two  teeth  when  the  filling  has  been 
finished.  This  does  not  mean  that  the  cavity  wall  must  be  cut 
over  onto  the  labial  surface  so  as  to  be  especially  conspicuous. 
But  it  should  be  cut  out  into  the  embrasure  where  the  surface  at 
the  angle  of  the  tooth  begins  to  round  away  from  close  proximity 
to  the  surface  of  the  proximating  tooth,  so  that  the  margin  of 
the  filling  may  be  kept  clean.  This  should  be  carried  fully  to, 
or  under,  the  free  border  of  the  gum  and  then  curved  sharply  to 
form  the  gingival  wall.  The  gingival  wall  must  be  placed  far 
enough  to  the  gingival  to  make  this  possible  and  should  be  con- 
vex in  the  incisal  direction  or  arched  from  labial  to  lingual,  if 
necessary,  as  shown  in  Figure  257.  At  the  gingival,  the  mar- 
gin should  be  well  covered  by  the  gum  septum  when  this  is  in  its 
normal  position.  The  gum  septum  should  be  carefully  preserved 
from  injury  in  all  parts  of  the  operation,  for  upon  the  health 
of  this  tissue  depends  largely  the  health  and  good  appearance 
of  the  tooth.  The  habit  of  tying  ligatures  on  the  incisor  teeth 
and  forcing  them  strongly  to  the  gingival,  can  not  be  too  strongly 
condemned.    In  doing  so,  the  soft  tissues  are  cut  away  from  their 
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attachment  to  the  tooth  on  the  mesial  and  distal  sides  of  the  root, 
and  often  permanent  injury  is  inflicted,  which  results  in  a  loss 
of  the  normal  fullness  of  the  gxun  septum,  and  is  sometimes  the 
cause  of  serious  disease  of  the  peridental  membrane.  Toward 
the  incisal,  the  cutting  should  alwaj's  include  the  normal  con- 
tact point  in  distal  cavities.  In  mesial  surfaces  the  contact  point 
is  sometimes  so  near  the  incisal  angle  that  this  is  impracticable. 
In  these  cases,  unless  strictly  required  by  the  extension  of  decay, 
the  original  contact  point  of  the  enamel  should  not  be  removed, 
but  a  new  contact  should  be  made  by  a  slight  fullness  of  the  fill- 
ing a  little  to  the  gingival  of  the  position  of  the  original  contact, 
as  shown  in  Figures  254,  264,  so  that  the  incisal  enamel  margin 
will  be  held  a  little  apart  from  contact  with  the  proximating 
tooth.  A  very  little  space  at  this  point  is  sufficient,  for,  in  tlie 
use  of  the  teeth,  the  excursions  of  food  constantly  clean  that  por- 
tion to  the  incisal  of  the  contact,  including  the  margin  of  the 
filling. 

In  medium  and  large  cavities  in  which  the  enamel  forming 
the  labio-mesial  or  labio-distal  angle  of  the  tooth  is  already 
broken,  or  is  weakened  by  backward  decay,  it  is  best  to  cut  the 
labial  wall  well  over  onto  the  labial  surface  of  the  tooth,  for 
the  reason  that,  if  cut  only  to  the  mesio-labial  or  disto-labial 
angle,  the  light  will  not  reflect  from  the  surface  of  the  filling  to 
the  observer,  and  it  will  appear  as  a  dark  cavity.  A  little  farther 
extension  to  the  labial  relieves  this  and  gives  the  appearance 
of  a  filling.  A  little  careful  observation  of  this  point  will  pre- 
vent mistakes  that  are  often  very  annoying  to  sensitive  patients. 
The  appearance  of  sharp  angles  in  cavity  outlines  that  are 
exposed  to  view  should  be  avoided.  Slightly  curved  lines  are 
better  from  the  esthetic  standpoint  than  straight  lines.  But  the 
key  to  good  appearance  of  operations  on  the  incisors  is  perfect 
tooth  form,  including  particularly  the  full  mesio-distal  breadth 
of  the  tooth.  In  the  incisors,  and  especially  in  the  laterals,  tlie 
labial  embrasure  is  usually  well  rounded  out  and  open,  because 
of  the  rounded  form  of  the  labio-mesial  and  labio-distal  angles 
of  these  teeth.  Upon  the  lingual,  the  embrasures  are  very  shal- 
low and  close,  because  of  the  acuteness  of  the  linguo-mesial  and 
linguo-distal  angles  of  the  teeth,  and  the  flatness  or  concavity 
of  the  lingual  surfaces  from  mesial  to  distal.  For  this  reason, 
the  proximal  cavities  in  these  teeth  often  begin  well  toward  the 
lingual  and  burrow  much  more  under  the  enamel  of  the  linguo- 
mesial  or  lingual-distal  angles  than  toward  the  labial.  The  result 
is  that  the  enamel  to  the  lingual  is  often  undermined  and  very 
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Flo.  272.  Instruments  for  the  preparation  of  cavities  of  the  fourth  class.  The  hoe  8-3-6,  hoe 
8-3-12,  hatchet  8-3-12,  inverted  cone  bur  8,  enameled  hatchets  lO-Gl?  are  for  securing  outline  form  ; 
the  hoe  8-3-12,  hoe  8-3-23,  hatchet  8-3-23,  fiss\irc  bur  10  for  resistance  and  retention  form  ;  inverted 
cone  bur  8  for  convenience  form;  spoons  lO-G-12  for  removal  of  remaining  carious  dentin;  hoe 
12-5-6,  hoe  12-5-12,  enamel  hatchets  10-6-12  for  finishing  the  enamel  wall. 
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thin  from  injury  to  the  inner  half  of  its  thickness  from  backward 
decay,  or  decay  of  its  inner  surface.  Also  the  linguo-proximal 
marginal  ridges  are  often  quite  sharp  and  the  course  of  the 
enamel  rods  uncertain,  so  that  a  good  margin  can  not  certainly 
be  made  upon  the  sharp  curves  of  these  ridges.  Therefore, 
when  the  enamel  margin  of  the  cavity  must  be  laid  against  the 
enamel  of  the  lingual  marginal  ridge,  it  is  best  to  cut  away  the 
marginal  ridge  and  lay  the  enamel  margin  of  the  cavity  on  the 
lingual  surface  of  the  tooth.  In  such  cases,  the  lingual  enamel 
wall  will  be  cut  parallel  with  the  axial  wall  of  the  cavity,  or  in 
the  labio-lingual  plane  of  the  tooth.  Frequently  this  enamel 
wall  will  be  level  with  the  axial  wall  of  the  cavity,  and  this  ren- 
ders the  placing  of  the  filling  more  than  ordinarily  difficult. 
When  the  amount  of  tissue  will  allow,  it  is  well  to  sink  the  lingual 
portion  of  the  axial  dentin  wall  sufficiently  to  obtain  a  slight 
ledge  at  the  lingual.  This  is  readily  done  with  a  few  strokes  of 
the  6-2-12  hoe  for  the  gingival  third,  and  with  the  6-2-23  hoe  for 
the  incisal  two-thirds  of  the  lingual  wall,  introducing  these 
instruments  from  the  labial. 

Class  4»     Cavities  in  the  Proximal  Surfaces  of  the  Incisors 

WHICH  Require  the  Removal  and  Restoration  of 

THE  Incisal  Angle. 

ILLUSTRATIONS:    FIGURES  272-280. 

Cases  in  which  the  angle  of  an  incisor  tooth  has  been  lost, 
or  has  become  so  weakened  by  decay  that  it  can  not  be  retained 
safely,  present  considerable  differences  of  condition.  Many 
plans  have  from  time  to  time  been  proposed  for  their  mechanical 
repair,  only  a  few  of  which  can  be  recommended. 

Conditions  that  may  present.  (1.)  The  mesial  surfaces 
of  the  central  incisors  may  come  together  at  a  considerable  angle 
and  make  contact  very  close  to  the  incisal  edge.  Decay  starting 
close  to  the  gingival  of  this  contact  may  involve  the  angle,  caus- 
ing it  to  break  away  while  the  decay  is  yet  small,  but  not  endan- 
gering the  pulp  of  the  tooth.  (2.)  The  surfaces  of  the  teeth 
may  be  in  close  proximation  for  a  considerable  distance  from  the 
incisal  edge  and  the  decay  start  farther  to  the  gingival  and  yet 
be  confined  mostly  to  the  incisal  portion,  or  be  very  shallow, 
and  still  destroy  the  incisal  angle  without  endangering  the  pulp 
of  the  tooth.  (3.)  Much  of  the  mesial  surface  may  be  destroyed 
by  decay  before  the  angle  breaks  or  is  so  weakened  that  it  must 
be  removed,  and  yet  the  decay  may  not  seriously  endanger  the 
pulp.    (4.)  The  pulp  may  be  involved  and  its  removal  required. 
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In  distal  surfaces  nearly  the  same  conditions  will  occur  but 
will  be  found  less  frequently.  In  these  the  angle  is  more  rounded 
in  form  and  the  contact  point  is  farther  from  the  incisal  edge. 
For  this  reason  the  incisal  angle  is  less  frequently  involved; 
indeed,  is  but  rarely  involved  in  cavities  that  are  yet  small. 
Otherwise  than  these  points  the  conditions  in  distal  surfaces 
will  be  similar  to  mesial  surfaces  and  require  similar  treatment. 
This  applies  to  the  mesial  and  distal  surfaces  of  the  lateral  incis- 
ors in  all  respects,  except  that  these  are  smaller  teeth,  which 
increases  the  difficulty  of  treatment  in  cases  in  which  an  incisal 
angle  must  be  restored. 

The  plans  of  repair  in  these  several  conditions  will  differ 
with  the  amount  of  substance  lost,  and  the  opportunities  offered 
for  anchorage  in  the  remaining  parts  of  the  tooth.  In  each  of 
these  the  position  of  the  pulp  in  relation  to  the  incisal  edge, 
whether  it  is  near  to  or  far  from  it,  becomes  important.  The 
pulp  extends  farther  toward  the  incisal  edge,  and  is  larger  in 
young  people  than  in  older  persons.  In  teeth  with  very  thin 
incisal  edges,  the  pulp  extends  proportionally  nearer  the  incisal 
edge  than  in  thick  teeth,  and  especially  it  extends  nearer  the 
incisal  edge  of  the  dentin,  leaving  less  room  for  anchorage  in 
the  dentin  between  the  pulp  and  the  incisal  enamel.  The  longer 
and  thinner  labio-lingually  the  crown,  the  shorter  proportionally 
the  distance  from  the  incisal  edge  of  the  pulp  to  the  incisal  edge 
of  the  dentin.  The  two  central  incisors  may  often  be  shortened 
by  grinding  the  incisal  edge  in  imitation  of  normal  wear  with- 
out material  injury  to  their  appearance.  By  such  grinding, 
the  remaining  edge  is  left  thicker  so  that  a  thicker  and  stronger 
angle  of  filing  material  may  be  built.  All  of  these  points  must  be 
considered  in  planning  for  the  building  of  broken  angles.  Quite 
a  large  majority  of  these  occur  on  mesial  angles,  seemingly 
because  the  contact  point  is  usually  nearer  the  incisal  edge  on 
mesial  surfaces,  and  therefore  decay  begins  nearer  the  incisal 
edge. 

GeNEEAL  STATEMENT   OF   CHOICE   OF  PLANS.       (1.)    "WlieU   thorO 

is  room  for  anchorage  in  the  dentin  between  the  pulp  and  the 
incisal  edge  without  danger  to  the  pulp,  the  plan  of  undercutting 
the  incisal  edge  may  be  chosen.  This  has  the  merit  of  disfigur- 
ing the  tooth  less  than  the  incisal  step  plan  (compare  Figures 
275  and  278)  and,  in  case  the  pulp  is  exposed,  the  cutting  is  in 
line  for  its  removal  and  the  use  of  the  pulp  chamber  for  anchor- 
age. (2.)  Wlien  there  is  not  room  to  make  sufficient  anchorage 
by  undercutting  the  incisal  edge,  an  incisal  step  should  be  made 


Flfi     27:1. 


Pig.  275. 


I'lr.S.    27.'!.    274,    27.'i.      Tho    iilclho,!    of    rr'storing    the    incisal    iinglo    in     andcicnlliii^    Uii-    iiicisa) 

FlO.  27.3.  Cavitj'  in  the  imsi.il  surface  of  an  iDcisur  wliicli  has  iiiHhriiiincti  tht*  incisal  ani;le 
of  the  toolh. 

Fig.  274.  Method  of  preparation  by  undercutting  tlie  incisal  edge.  \  plan  that  nia.v  oceasionall.v 
be  usefl. 

Fio.   275.     Tlie   fiUiriK  as   it   appears   from   the   labial   view. 
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by  overcutting  the  incisal  edge,  Figure  278.  (3.)  When  neither 
of  the  above  plans  can  be  used,  the  pulp  must  be  destroyed  Sind 
removed  and  the  pulp  chamber  used  for  anchorage.  If  the  pulp 
is  found  to  be  involved,  the  same  course  would  be  pursued.  The 
preparation  of  this  anchorage  is  shown  in  Figure  269. 

Anchorage  by  undercutting  incisal  edge.  Figures  273, 
274,  275,  represent  the  plan  of  anchorage  by  undercutting  the 
incisal  edge.  In  Figure  273  a  large  mesial  cavity  in  the  incisor 
has  approached  the  incisal  edge  so  closely  that  a  portion  of  the 
angle  is  too  frail  to  remain,  and  the  labial  plate  of  the  angle 
must  be  cut  away  as  shown  in  Figure  275  (showing  the  finished 
filling),  before  enamel  sufficiently  strong  to  remain  is  found. 
More  or  less  cutting  of  the  lingual  plate  of  enamel  is  not  impor- 
tant in  the  esthetic  sense.  In  any  such  case,  the  cavity  should 
be  cut  well  to  the  gingival,  as  shown  in  Figure  274,  whether  the 
tooth  is  decayed  far  in  this  direction  or  not.  This  must  be  done 
in  order  to  obtain  the  broad  spreading  angles  at  the  gingival 
portion  of  the  cavity  to  assist  in  the  anchorage  and  to  give  sta- 
bility. In  doing  this,  however,  it  is  not  necessary  to  cut  away 
any  portion  of  the  labial  enamel  plate  that  is  of  sufficient 
strength.  The  incisal  edge  should  be  deeply  undercut,  as  shown, 
sloping  the  cut  into  the  tooth  from  the  axial  wall  as  far  gingi- 
vally  as  practicable,  or  as  far  as  safety  to  the  pulp  will  allow. 
Anchorage  in  this  undercut  is  the  main  dependence  against  tip- 
ping stress,  which  tends  to  turn  the  filling  out  of  the  cavity. 
Much  additional  stability  can  be  had  when  moderately  deep 
grooves  can  be  cut  along  the  labial  and  lingual  walls  of  the 
proximal  portion  of  the  cavity  into  the  dentin  on  either  side  of 
the  pulp  The  grooves  must  not  be  so  deep  as  to  endanger  the 
strength  of  these  walls.  Finally,  in  finishing  the  walls,  the  lin- 
gual enamel  plate  near  the  incisal  edge  should  be  cut  away  more 
than  the  labial,  and  a  notch,  or  zigzag,  formed  in  the  line  cross- 
ing the  incisal  edge,  as  shown  in  Figure  274.  In  use  the  incisal 
edges  of  the  teeth  wear  considerably,  and,  especially  in  cases  in 
which  the  incisal  enamel  has  worn  away  and  the  dentin  is 
exposed,  the  wear  of  the  tooth  will  be  greater  than  the  wear  of 
the  filling.  This  causes  the  filling  to  project  beyond  the  incisal 
edge  of  the  tooth,  exposing  it  to  unusual  stress,  tending  to  force 
it  out  of  the  cavity.  The  zigzag  of  the  margin  crossing  the  incisal 
edge  gives  a  thin  layer  of  gold  to  the  lingual  which  protects  the 
tooth  substance  to  the  labial,  and  as  these  two  must  wear  down 
together,  the  wear  is  in  the  form  of  a  slope.  On  account  of  the 
more  rapid  wear  of  the  tooth  edge,  fillings  made  in  this  way 

asa 
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should  have  close  attention  and  the  filling  should  be  dressed 
down  level  occasionally;  in  some  cases  as  frequently  as  once  or 
twice  a  year.  This  is  the  one  weak  point  in  this  plan  which 
becomes  a  menace  to  the  durability  of  fillings  restoring  the  lost 
angle.  In  the  final  finish  of  the  walls  of  such  a  cavity,  the  most 
scrupulous  attention  should  be  given  to  the  parts  about  the 
incisal  edge  to  see  that  no  short  ends  of  enamel  rods  are  left, 
and  that  all  is  smoothly  cut  out  to  a  definite  angle.  The  loss  of 
a  single  enamel  rod  about  the  incisal  edge  is  the  signal  of  final 
failure  of  the  filling. 

Anchorage  by  forming  a  step  in  the  incisal  edge,  or  over- 
cutting,  is  used  in  cases  in  which  it  is  judged  that  there  is  not 
sufficient  room  to  form  an  anchorage  of  sufficient  strength  by 
undercutting  the  incisal  edge.    The  plan  is  illustrated  in  Figures 

276,  277,  278. 

In  this  class  of  cases,  the  proximal  cavity  is  prepared,  with: 
the  exception  of  its  incisal  angle,  in  the  same  way  and  with  the 
same  instruments  as  have  been  described  for  simple  proximal 
cavities  in  these  teeth,  except  that  the  anchorages  in  the 
labio-gingival  and  linguo-gingival  angles  are  made  deeper  and 
stronger.  That  is,  the  axial  wall  is  cut  deeper  into  the  dentin 
in  the  gingival  portion  to  the  lingual  and  to  the  labial  of  the  pulp 
than  in  its  central  area,  much  the  same  as  is  shown  in  Figure 

277,  and  in  cross  section  in  Figure  267. 

The  weak  incisal  angle  is  cut  away  to  the  labial  groove, 
mesial  or  distal,  as  the  cavity  is  to  the  mesial  or  distal.  This 
groove,  although  not  very  apparent,  is  a  weak  line  in  the  enamel 
at  which  it  most  often  breaks,  and  it  should  always  be  included 
when  the  angle  is  so  weak  as  to  require  removal.  This  is  more 
necessary  in  connection  with  the  preparation  of  an  incisal  step, 
which  tends  to  weaken  the  support  of  the  labial  enamel  plate. 
When  this  has  been  done,  cut  away  the  incisal  edge  of  the  middle 
lobe  of  the  tooth,  i.  e.,  to  the  next  labial  groove,  mesial  or  dis- 
tal, with  a  stone  in  the  engine,  or  with  a  small  flat  jeweler's  file, 
cutting  more  from  the  lingual  than  the  labial.  The  depth  of  this 
cutting  should  depend  upon  the  thickness  of  the  cutting  edge  of 
the  tooth.  If  the  cutting  edge  be  thick  and  already  somewhat 
worn,  very  slight  cutting  is  sufficient.  If  unworn  and  thin,  the 
cutting  should  be  greater.  In  the  average  case,  about  one  milli- 
meter should  be  cut  from  the  labial  plate  of  enamel.  In  many 
cases  this  and  neighboring  teeth  may  be  cut  shorter  and  the 
edges  thus  made  thicker. 

A  groove  is  then  cut  in  the  incisal  edge  of  the  tooth  across 


h'm.  271). 


KiG.  280. 


Figs.  276-280.  A  series  of  illuslrationa  showing  the  method  of  restoring  the  angle  of  the  tooth 
by  overcutting  the  incisal  edge,  or  the  incisal  step  plan. 

Fig.  276.  An  incisor  tooth  in  which  a  decay  of  the  mesial  surface  has  undermined  the  incisal 
angle. 

Fig.  277.     The  method  of  preparation,  using  the  incisal  step. 

Fig.  278.     The  appearance  of  the  tooth  and  finished  filling  as  seen  from  the  labial. 

Figs.  279,  280.  The  lamination  of  gold  in  the  building  of  the  filling,  by  which  the  angle  is 
given  the  greatest  strength.  In  Figure  279,  the  diagonal  lines  at  the  gingival  portion  show  the 
building  of  the  filling  against  the  axial  and  gingival  walls  until  the  gingival  wall  has  been  covered. 
Then  the  horizontal  lines  show  the  leveling  up  after  the  gingival  wall  has  been  covered.  The  circular 
lines  in  Figure  280  show  the  method  of  raising  the  central  area  and  building  continuously  over  from 
labial  to  lingual  and  from  lingual  to  labial  so  as  to  give  the  immediate  angle  the  greatest  possible 
strength. 
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its  middle  lobe  between  the  labial  and  lingual  enamel  plates, 
or  as  far  as  the  edge  has  been  shortened,  as  shown  in  Figure 
277.  For  this  purpose,  the  inverted  cone  bur  8  in  the  engine 
is  best.  With  its  shaft  held  parallel  with  the  long  axis  of  the 
tooth,  the  side  of  the  bur  is  made  to  enter  the  dentin  between  the 
enamel  plates  a  little  way  from  the  incisal  edge  of  the  tooth  and 
drawn  to  the  incisal  edge  and  out.  This  movement  is  repeated 
in  cut  after  cut  until  a  groove  is  cut  to  the  desired  length. 

In  this  cutting  with  the  bur,  the  labial  enamel  plate  should 
be  left  complete  and  the  cutting  done  at  the  expense  of  the  lin- 
gual enamel  plate.  After  the  first  cut  is  completed,  forming  a 
groove,  in  which  the  bur  should  always  reach  fully  into  the  den- 
tin between  the  labial  and  lingual  plates,  the  lingual  plate  should 
be  cut  away  to  very  nearly  or  quite  the  depth  of  the  cut  by  the 
bur.  Then  the  bur  should  again  be  passed  along  the  slight 
groove  left,  cutting  it  deeper,  keeping  close  to  the  lingual  rather 
than  the  labial  enamel  plate,  forming  a  groove  in  the  dentin 
between  the  enamel  plates.  In  making  this  groove,  it  is  an  object 
to  leave  as  much  dentin  as  possilile  supporting  the  labial  enamel 
plate.  The  depth  of  the  cutting  toward  the  pulp  of  the  tooth 
must  be  guided  by  the  judgment  of  the  operator,  care  being  taken 
not  to  expose  the  pulp.  But  in  these  cases,  it  is  always  better 
to  expose  and  remove  the  pulp  than  to  place  a  filling  with  an 
anchorage  that  is  manifestly  insufficient.  The  groove  is  the 
principal  dependence  for  the  incisal  anchorage.  This  should  be 
squared  out  with  fissure  bur  10  and  its  walls  made  parallel.  No 
undercuts  or  pits  are  needed.  Its  depth  below  the  lingual 
enamel  margin  should  be  fully  as  great  as  its  breadth,  or  slightly 
more,  but  much  greater  depth  is  not  desirable.  A  filling  well 
condensed  in  a  groove  of  this  size  will  never  slip  or  slide  out, 
and  if  there  is  thickness  enough  of  gold  added  over  it  to  give 
the  necessary  strength,  it  will  stand.  A  little  broadening  and 
rounding  away  where  this  step  joins  the  proximal  portion  of  the 
cavity  will  make  the  connection  stronger.  In  the  incisal  enamel 
walls  formed  in  making  this  incisal  step,  both  labial  and  lingual, 
the  enamel  rods  incline  toward  the  incisal,  and  these  walls  should 
take  that  form  rather  than  be  cut  at  right  angles  with  the  long 
axis  of  the  tooth.  The  cavo-surface  angle  must  be  slightly  bev- 
eled in  order  to  give  it  greater  strength.  The  appearance  after 
the  filling  has  been  made  is  shown  in  Figure  278. 

Teeth  with  thin  cutting  edges  are  very  difficult  of  manage- 
ment in  making  incisal  steps  for  the  restoration  of  a  lost  angle, 
or  any  other  form  of  angle  restoration,  because  the  gold  built 
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on  them  is  too  thin  to  have  sufficient  strength  to  prevent  it  being 
battered  out  of  form.  In  many  of  these  cases,  the  incisal  edges 
of  all  of  the  incisors,  or  only  the  centrals,  as  already  suggested, 
may  be  ground  away  in  imitation  of  normal  wear,  and  the  incisal 
edge  thickened  without  injury  to  the  appearance.  In  doing  this, 
it  is  well  to  remember  that  in  very  thin  teeth  the  horns  of  the 
pulps  are  likely  to  be  long  and  slender,  increasing  the  danger 
of  exposing  them  in  cutting  the  step. 

In  cases  where  there  has  been  such  wear  of  the  incisal  edges 
of  the  teeth  that  the  dentin  is  exposed,  the  step  should  include  all 
of  the  exposed  dentin.  Very  little  cutting  from  the  lingual 
enamel  plate  will  be  needed,  and  generally  none  from  the  labial. 

In  the  management  of  this  class  of  cases,  it  should  be  remem- 
bered that  in  such  large  cavities,  the  bulk  of  gold  in  close  prox- 
imity to  the  pulp  is  liable,  through  its  conductivity  of  thermal 
changes,  to  set  up  irritation  that  will  destroy  its  vitality.  If 
there  seems  to  be  imminent  danger  of  this,  it  is  better  to  remove 
the  pulp  at  once.  It  is  also  better  to  remove  the  pulp  at  once 
than  to  run  serious  risk  of  losing  the  filling  from  insufficient 
anchorage  in  the  effort  to  save  the  pulp  alive. 

In  all  of  these  cases,  esthetic  practice  calls  loudly  for  porce- 
lain inlays  instead  of  gold  fillings.  There  is  no  form  of  filling 
that  mars  the  appearance  of  a  tooth  so  much  as  the  restoration 
of  a  lost  angle  with  gold,  unless,  indeed,  it  is  the  restoration  of 
both  angles  of  the  same  tooth.  The  fact  that  the  incisal  margins 
of  porcelain  inlays  in  these  positions  will  generally  chip  away 
and  eventually  result  in  the  loss  of  the  inlay,  should  cause  the 
operator  to  consider  such  cases  very  carefully.  "While  at  present 
only  a  few  well  selected  cases  promise  good  results  with  porce- 
lain, it  seems  generally  best  to  restore  these  with  the  lightest 
shade  of  platinum  gold. 

In  all  such  restorations,  it  should  be  distinctly  remembered 
that  the  good  appearance  of  the  tooth  depends  most  directly 
upon  the  modeling  of  the  tooth  form.  This  is  even  more  impor- 
tant than  the  color.  Such  a  tooth  restored  with  gold,  giving  per- 
fect tooth  form,  will  be  better  from  the  esthetic  standpoint  than 
a  restoration  with  porcelain  of  satisfactory  color  but  unsatis- 
factory in  form. 

Anchorage  in  the  pulp  chamber.  Preparation  of  anchor- 
age for  restoration  of  the  lost  angle  with  gold  after  removal  of 
the  pulp  of  the  tooth,  should  be  on  entirely  different  lines.  The 
weakened  angle  should  be  cut  away  to  the  first  labial  groove  as 
before,  but  no  step  should  be  cut  along  the  incisal  edge  of  the 
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tooth,  and  there  should  be  no  undercutting  of  the  incisal  edge 
as  described  above.  Instead  of  this,  the  pulp  chamber  should  be 
widely  opened  toward  the  incisal  fully  to  the  point  of  its  horns, 
or,  in  most  cases,  extended  farther  to  the  incisal,  and  the  cutting 
finished  so  that  the  incisal  wall  is  at  right  angles  to  the  long  axis 
of  the  tooth,  and  the  root  canal  opened  for  a  space,  as  shown 
in  Figure  2G9.  Indeed,  this  figure  would  give  very  nearly  a  cor- 
rect impression  of  the  preparation  if  the  incisal  angle  retained 
in  that  case  was  cut  away.  A  little  more  extension  of  the  cutting 
of  the  pulp  chamber  toward  the  incisal  would  be  better.  Gener- 
ally the  dentin  should  be  cut  away  well  to  the  lingual  so  as  to 
give  good  access  to  this  portion  of  the  cavity  for  packing  gold 
into  this  angle,  and  this  should  be  made  the  retention  to  sustain 
the  angle  built  on.  The  anchorage  at  the  gingival  should  be  cut 
similarly  to  that  described  for  the  preparation  with  the  pulp 
alive,  with  the  additional  retention  in  the  pulp  chamber.  This 
gives  a  more  secure  anchorage  than  either  the  undercutting  of 
the  incisal  edge  or  the  incisal  step,  and  a  better  appearance  than 
the  incisal  step. 

In  these  cases  the  more  rapid  wear  of  the  tooth  than  of  the 
gold  filling  gives  a  similar  liability  to  excessive  stress  on  the 
filling,  tending  to  force  it  out,  as  described  in  cases  of  anchorage 
by  undercutting  the  incisal  edge;  and  the  occasional  trimming 
down  of  the  filling  should  have  similar  attention. 

Some  cases  will  be  found  in  which  the  extension  of  decay 
in  the  dentin  has  been  so  great  as  to  render  even  this  anchorage 
insecure,  and  yet,  it  may  seem  desirable  to  make  a  restoration 
with  gold.  This  may  still  be  made  secure  by  placing  a  strong 
irido-platinum  post  in  the  root  canal  for  additional  strength 
of  anchorage.  The  preparation  of  the  root  canal  should  be  simi- 
lar to  that  illustrated  in  Figure  269,  but  the  slope  of  the  widened 
portion  of  the  wall  toward  the  mesial  (or  distal)  should  be  such 
as  will  bring  the  end  of  the  post  that  will  project  into  the  fin- 
ished filling  in  the  most  favorable  position.  The  cut  into  the 
canal  may  also  be  deeper.  The  post  should  be  cut  and  fitted 
to  this  slope  of  the  pulp  canal  as  made  in  this  preparation,  seeing 
to  it  carefully  that  there  is  sufficient  room  by  the  side  of  it  for 
the  insertion  of  gold  forcing  the  post  solidly  against  the  wall 
prepared  for  it.  It  is  well  in  preparing  the  wall,  or  bed,  for  the 
post  in  the  dentin,  to  use  a  fissure  bur  as  near  the  exact  size  of 
the  post  as  possible.  T\nien  it  has  been  fitted  to  its  position, 
choose  a  slender  plugger  that  will  easily  pass  to  the  end  of  the 
post.    While  holding  the  post  securely  with  a  second  instrument 
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placed  on  its  end,  introduce  pellets  or  small  rolls  of  non-coliesive 
gold  and  drive  them  solidly  about  the  post,  binding  it  against 
the  bed  prepared  for  it.  Note  particularly  that  the  gold  built  in 
this  way  is  on  one  side  of  the  post  only,  the  other  side  resting 
on  the  dentin.  When  just  a  little  gold  has  been  securely  wedged 
in  in  this  way,  the  post  will  be  held  so  firmly  that  the  holding 
instrument  may  be  laid  aside  and  the  building  in  of  gold  con- 
tinued without  it.  The  building  in  of  non-cohesive  gold  should 
be  continued  until  a  point  is  reached  when  cohesive  gold  can  be 
used  without  danger  that  it  may  clog  the  space  without  being 
perfectly  packed.  Then  the  filling  proper  should  be  made  of 
cohesive  gold. 

The  setting  of  such  posts  with  cement  should  not  be  con- 
sidered, for  the  reason  that  it  is  too  uncertain.  Much  malleting 
of  gold  around  the  post  must  be  done  in  building  the  filling,  and 
often  the  hold  of  the  cement  on  the  post  will  be  loosened  and 
the  post  become  insecure.  Careful  trials  of  results  show  that 
by  filling  against  a  post  in  this  way  with  gold,  nothing  less  than 
actual  breakage  of  the  tooth,  or  the  post  itself,  can  move  it.  As 
between  using  posts  in  roots  to  secure  artificial  crowns  when 
they  are  pushed  into  the  cement  and  simply  allowed  to  remain, 
and  setting  the  post  and  afterward  doing  much  malleting  upon 
and  about  its  protruding  end,  there  is  a  wide  range  of  difference 
in  effectiveness  and  safety  that  should  not  be  overlooked. 

In  all  of  this  class  of  cases  the  building  of  gold  in  the  full 
view  of  every  observer  has  properly  been  much  limited  by  the 
improvements  made  in  recent  years  in  placing  artificial  crowns 
and  porcelain  inlays.  Still,  the  restorations  with  gold,  if  very 
well  done,  are  the  more  reliable.  This  plan  should  still  be  used 
in  many  cases  in  which  the  esthetic  demands  are  not  so  great 
as  to  prohibit  them,  because  they  afford  a  means  of  greatly  pro- 
longing the  usefulness  of  the  teeth  so  treated.  After  the  gold 
filling  breaks  away,  if  it  ever  should,  the  opportunity  to  place 
an  artificial  crown  will  be  as  good  as  before.  If  five  or  ten  years' 
longer  use  of  the  tooth  can  be  secured  by  this  means,  it  ought 
to  be  done. 

Only  a  portion  of  this  class  of  cases  are,  or  ever  can  be,  suit- 
able for  porcelain  inlay  restorations,  for  the  reason  that  some 
change  in  the  color  of  the  remaining  parts  of  the  tooth  is  quite 
certain  to  occur.  Then  the  esthetic  effect  of  the  porcelain  inlay 
will  be  very  much  worse  than  the  gold  restorations.  In  a  few 
well  chosen  cases  in  which  the  operator  himself  has  made  a  clean 
removal  of  the  pulp  and  never  at  any  time  allowed  saliva  or 
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FjG.  281.  Instruments  for  excavating  gingival  third  buccal  cavities.  The  inverted  cone  bur  10, 
straight  chisel  15.  binangle  chisel  15-8-6  are  for  securing  outline  form;  the  inverted  cone  bur  10, 
hoe  12-5-12,  hoG  12  5-23  for  retention  form;  invertoil  cone  bur  S  for  convenience  form;  the  spoons 
15-8-12  for  removal  of  remaining  carious  dentin;  the  straight  chisel  20,  binangle  chisel  20-9-6  for 
finishing  the  enamel  wall. 

Fig.  282.  Instruments  for  excavating  labial  cavities.  The  inverted  cone  bur  10,  hoe  12-5-6, 
straight  chisel  10,  binangle  chisel  10-6-6  are  for  securing  outline  form;  the  inverted  cone  bur  10, 
hoe  6-2-12,  hatchet  6-2-23  for  retention  form;  inverted  cone  bur  8  for  convenience  form;  spoons 
10-6-12  for  removal  of  remaining  carious  dentin;  straight  chisel  15,  binangle  chisel  15-8-6  for 
6nishing  the  enamel  wall. 
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other  undesirable  substance  to  enter,  the  tooth  may  retain  its 
color  sufficiently  for  a  porcelain  restoration.  This,  however, 
requires  the  utmost  care  in  every  detail. 

Class  5.     Cavities  in  the  Gingival  Third  —  not  Pit  Cavities 

—  IN  the  Buccal,  Labi.al  or  Lingual  Surfaces 

OF  THE  Teeth. 

ILLUSTRATIONS:    FIGURES  281-292. 

Of  these,  the  smooth  surface  cavities  of  the  lingual  surfaces 
of  the  teeth  are  so  infrequent  that  mention  of  them  seems  to  be 
all  that  is  necessary.  The  differences  in  position  call  for  some 
differences  in  instrumentation  between  these  and  similar  cavi- 
ties of  the  buccal  and  labial  surfaces.  While  the  principles  of 
their  preparation  are  the  same,  the  lingual  surfaces  are  awk- 
wardly situated  for  the  use  of  instruments  and  often  call  for  dif- 
ferences in  the  particular  instruments  employed. 

The  cavities  of  the  classes  treated  thus  far  have  had  their 
beginning  in  out-of-the-way  places,  hidden  in  pits  or  between 
the  proximal  surfaces  of  the  teeth.  These  of  the  fifth  class  are 
very  different.  These  cavities  are  all  on  surfaces  that  are  freely 
exposed  to  view  and  when  clean  are  without  natural  covering  of 
any  kind.  They  begin  in  the  enamel,  close  to  the  line  of  the  free 
margin  of  the  gum.  Hence  the  term  "gingival  third  cavities." 
All  are  inclined  to  spread  on  the  surface  of  the  enamel  in  direc- 
tions along  the  gum  margin  either  way  from  the  starting  point. 
In  cases  of  the  greatest  susceptibility  to  caries,  these  are  inclined 
to  form  a  band  of  decay  encircling  the  tooth  along  the  gum  mar- 
gin by  joining  smooth  surface  decays  of  the  proximal  surfaces 
at  the  angles  of  the  teeth.  In  the  ordinary  cases  seen  in  prac- 
tice, the  tendency  to  spread  is  in  the  same  directions,  but  not 
quite  to  the  angles  of  the  teeth.  This  fact  forms  the  real  key 
to  the  extensions  necessary  for  the  prevention  of  further  spread 
of  decay  in  all  of  the  smooth  surface  cavities ;  the  proximal  as 
well  as  gingival  third  cavities.  With  this  fact  well  fixed  in  the 
mind  and  finally  confirmed  by  careful  observation,  one  should 
not  go  wrong  in  the  extension  of  cavities  of  this  class  for  the 
prevention  of  further  spreading  of  caries  on  any  surface.  There- 
fore, in  the  treatment  of  gingival  third  cavities,  all  principal 
extensions  must  be  in  a  direction  along  the  free  border  of  the 
gum.  In  some  cases  extensions  of  lesser  degree  may  be  required 
in  other  directions,  but  these  will  not  be  considerable. 

The  gingival  third  cavities  are  much  inclined  to  occur  in 
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groups,  cavity  after  cavity  occurring  in  close  succession  or  in 
numbers  together  in  some  particular  part  of  the  mouth  as  in  the 
molars,  the  bicuspids  or  the  incisors.  They  do  not  occur,  how- 
ever, in  the  teeth  of  as  many  persons  as  either  of  the  other 
classes.  Therefore,  on  the  whole,  these  cavities  are  much  less 
often  met  with  than  the  proximal  or  the  pit  cavities. 

In  the  past,  this  class  of  cavities  has  been  the  terror  of  prac- 
titioners on  account  of  the  rapid  destruction  of  the  teeth  and 
the  very  constant  disposition  to  recur  at  the  mesial  and  distal 
margins  of  fillings  which  seemed  good  and  sufficient  at  the  time 
they  were  made.  Yet,  there  is  no  other  class  of  cavities  so  easy 
of  management  when  the  whole  scheme  of  their  causation  is 
clear  in  the  mind  of  the  operator  and  he  is  able  to  command  the 
intelligent  assistance  of  his  patient.  These  cavities  are  on  sur- 
faces of  the  teeth  most  easily  reached  and  cleaned  with  the  tooth 
brush.  Any  one  noticing  in  good  time  an  inclination  to  begin- 
ning decay  in  any  of  these  positions,  may  stop  its  progress  com- 
pletely in  all  cases  in  which  the  enamel  has  not  been  penetrated, 
and  prevent  other  decays  of  this  class  from  beginning  by  clean- 
ing the  teeth  well  four  times  per  day  —  after  each  meal  and 
before  retiring  —  with  the  brush  and  water. 

BUCCAL  SURFACES  OF  MOLARS. 

Description  of  case  1.  Figure  283  represents  the  buccal 
surface  of  an  upper  first  molar  with  a  beginning  decay  in  its 
gingival  third.  This  is  a  typical  representation  of  the  condi- 
tions of  the  enamel  at  this  stage,  as  it  will  appear  if  the  rubber 
dam  is  placed  and  the  tooth  is  cleaned  and  dried.  At  three 
points  centrally  to  the  line  of  injury  from  mesial  to  distal,  the 
enamel  rods  are  loosening  and  falling  away.  The  surrounding 
enamel  is  of  a  whitish  gray  color,  fading  out  at  the  margins  into 
the  normal  color  of  the  teeth.  This  change  of  color  is  often  so 
faint  that  it  will  escape  observation  unless  the  tooth  is  cleaned 
and  dried  and  the  condition  is  especially  looked  for. 

In  many  cases  the  line  of  whitening  of  the  enamel  is  much 
narrower  than  the  one  represented  in  this  illustration.  This 
may  be  found  stretching  a  similar  distance  mesio-distally  before 
there  is  any  sign  of  the  falling  away  of  enamel  rods  forming  a 
cavity.  Sometimes  these  are  very  white  and  easily  seen  before 
the  teeth  are  cleaned  and  dried,  and  are  spoken  of  as  "chalky" 
enamel  or  chalky  decay.  In  other  cases  there  is  a  central  cavity 
through  the  enamel  before  there  is  much  spreading  of  the  whit- 
ened area.    These  cavities  are  apt  to  be  very  sensitive  in  the  first 


Fia.  283. 


Fia.  285. 


Fig.  283.  An  upper  first  molar  with  a  decay  in  the  gingival  third  of  the  buccal  surface  that 
has  penetrated  the  enamel  at  several  points  but  has  not  burrowed  much  in  the  dentin. 

Fig.  284.  The  cavity  preparation,  showing  the  extension  toward  the  mesial  and  distal  angles  of 
the  tooth  usually  necessary. 

Fio.  285.     The  finished  filling. 
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beginning  of  the  excavation,  particularly  when  this  is  done  early, 
or  before  there  has  been  considerable  decay  in  the  dentin. 

Outline  fokm.  In  such  a  case  as  that  represented  in  Fig- 
ure 283,  the  first  cutting  may  be  done  with  chisel  15,  spoon 
15-8-12  or  with  bur  10.  The  hand  instruments  will  usually  do  the 
work  with  less  pain  than  the  bur.  Choose  a  position  so  that  by 
one  or  two  vigorous  strokes  the  softened  material  may  all  be 
scraped  out  with  either  the  chisel  or  the  spoon,  for  in  this  case 
there  is  no  undermined  enamel  and  no  chipping  of  overhanging 
enamel  in  opening  the  cavity.  The  first  strokes  will  generally 
be  the  most  painful  part  of  the  excavation,  and  the  patient  should 
expect  pain  and  be  prepared  for  it.  If  these  first  strokes  are 
well  and  vigorously  made,  practically  all  of  the  softened  material 
of  the  central  part  of  decay  should  be  removed.  Inverted  cone 
bur  10,  new  and  the  blades  sharp,  should  be  placed  with  its  end 
to  the  axial  wall  of  the  cavity  and  quickly  passed  around  its 
periphery,  cutting  only  a  little  into  the  dentin,  for  the  cavity 
should  be  kept  shallow.  Often  it  will  be  necessary  to  do  this 
with  several  cuts  instead  of  one.  After  these  cuts,  the  sensitive- 
ness will  generally  be  much  less.  As  there  is  no  undermining 
of  the  enamel  as  yet  by  decay,  this  must  be  done  by  the  bur.  In 
first  molars,  and  in  all  of  the  teeth  in  front  of  them,  where  the 
end  of  the  bur  can  always  be  held  perpendicular  to  the  axial  wall 
of  the  cavity,  the  necessary  extension  can  easily  be  made  by 
undermining  the  enamel  with  the  side  of  the  bur  and  chipping 
away  the  undermined  portion  with  chisel  15.  The  extension 
should,  in  this  case,  include  all  of  the  whitened  area  and  a  little 
more,  especially  toward  the  mesial  and  the  distal,  and  the  exten- 
sion to  the  gingival  should  place  that  margin  under  the  free  mar- 
gin of  the  gum,  as  in  Figure  284. 

In  the  treatment  of  all  gingival  third  and  proximal  cavi- 
ties, it  is  an  established  fact  that  no  decay  begins,  and  that  there 
is  no  recurrence  of  decay  in  any  part  of  the  tooth  covered  by  a 
healthy  free  border  of  the  gum.  Therefore,  in  all  of  these  eases 
this  free  border  of  the  gum  should  be  pressed  away  and  the  gingi- 
val wall  so  cut  that  its  margin  will  be  covered  by  it  when  it 
returns  to  its  normal  position.  Another  point  of  importance, 
frequently  mentioned  before,  is,  that  in  children  the  free  border 
of  the  gum  is  long,  covering  a  more  or  less  considerable  part 
of  the  enamel.  As  the  person  grows  older,  this  free  border  of 
the  gum  becomes  shorter,  exposing  more  of  the  crown  of  the 
tooth.  This  calls  for  especial  care  in  the  treatment  of  this  class 
of  cavities  in  children  and  young  people  generally,  to  so  place 

at 
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the  gingival  -wall  of  the  cavity  that  it  will  be  deeply  covered  by 
the  free  border  of  the  gum  when  finished.  As  the  general  rule, 
only  very  slight  extensions  to  the  occlusal  or  incisal  are  required. 
The  rubber  dam  should  now  be  placed. 

Resistance  form.  No  resistance  form  is  necessary  in  cavi- 
ties of  this  class. 

Retention  fobm.  Retention  form  in  such  a  cavity  requires 
that  the  axial  wall  be  flat  aud  the  four  surrounding  walls  at 
right  angles  to  the  axial  wall,  the  opposing  walls  parallel  to  each 
other,  with  a  very  slight  undercut  in  the  dentin  entirely  around 
the  axial  wall.  This  undercut  should  not  be  greater  than  that 
made  by  the  flare  of  the  blade  of  an  inverted  cone  bur  held  with 
its  flat  end  against  the  axial  wall.  The  retention  form  may  be 
made  with  inverted  cone  bur  10,  or  with  hoe  12-5-12  or  12-5-23, 
or  smaller  sizes  of  the  same  angles,  and  increase  the  retention 
along  both  the  occlusal  and  gingival  walls,  using  these  instru- 
ments with  a  scraping  motion.  This  cutting  should  not  be  deep 
so  as  to  undermine  and  weaken  the  walls,  but  just  enough  to  hold 
when  gold  is  packed  against  them.  In  some  cases  it  may  be  more 
convenient  to  use  the  equivalent  hatchets  with  the  shaft  perpen- 
dicular to  the  axial  wall,  with  a  lateral  scraping  motion. 

Convenience  form.  Sometimes  it  is  well  to  place  slight 
convenience  points  in  the  axio-disto-gingival  and  axio-disto-occlu- 
sal  angles  in  which  to  start  the  filling. 

Removal  of  remaining  carious  dentin.  If  there  should  be 
any  remaining  decay  in  the  axial  wall,  it  should  be  removed  with 
spoons  15-8-12. 

Finish  of  enamel  wall.  The  enamel  wall  should  be  planed 
and  the  cavo-surface  angle  lightly  beveled  in  all  parts  with 
chisels  20.  Llake  the  toilet  and  fill  the  cavity.  Figure  284 
represents  the  prepared  cavity,  and  Figure  285  the  completed 
filling. 

The  extension  to  the  mesial  and  to  the  distal  as  given  above, 
is  correct  for  the  conditions  presented  in  the  illustrations.  But 
an  otherwise  similar  case  in  which  the  whitening  of  the  enamel 
was  practically  confined  to  a  spot  in  the  mesio-distal  center  of 
this  area  at  the  time  of  operating,  the  extension  should  reach 
just  as  far  toward  the  angles  of  the  tooth  as  represented  in  this 
case.  Many  of  these  cavities  in  which  the  spread  of  superficial 
decay  on  the  enamel  is  slower,  will  have  penetrated  the  enamel 
before  the  spreading  has  reached  its  full  extent.  If  the  central 
part  is  cut  out  and  filled  without  extension,  the  growth  of  micro- 
organisms will  recur  on  the  filling,  and,  the  support  of  the  new 


Fig.  287 


Fig.  286.  The  upper  bicuspids  and  first  and  second  molars,  ehowing  buccal  gingival  third  decay's. 
In  the  second  molar  the  decay  has  burrowed  considerably  in  the  dentin. 

Fui,  2ti7.  Tlie  same  tct-th  after  treatment,  showing  the  extension  and  the  oullino  I'orm  of  Ihi- 
jircpared  cavities.  Nolict-  lliat  caeli  cavity  is  extended  gingivally  so  that  the  margin  of  the  iilling  is 
under  the  free  margin  of  the  gum. 
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nidus  of  the  growth  being  on  indestructible  material,  it  will 
spread  beyond  the  filling  to  the  mesial,  or  to  the  distal,  or  both, 
and  reestablish  this  chalky  decay  of  the  enamel.  Nothing  less 
than  extension  to  the  angle  of  the  tooth  in  either  direction  can 
be  depended  upon,  and  nothing  less  should  be  considered  suffi- 
cient. It  has  been  the  failure  to  realize  this  fact  and  bring  it 
down  to  an  everyday  working  basis  that  has  made  the  treatment 
of  this  class  of  cases  seem  so  difficult  in  the  past. 

Description  of  case  2.  Figures  286,  287,  present  what  would 
generally  be  considered  a  very  bad  case  of  so-called  "chalky" 
decay  in  the  gingival  thirds  of  the  buccal  surfaces  of  the  bicus- 
pids and  molars.  The  number  of  cavities  occurring  together, 
the  extreme  sensitiveness,  and  the  visions  of  recurrence  of  decay 
in  the  past,  are  appalling  to  many  operators.  But  in  this  case 
the  individual  cavities  in  the  first  molar  and  the  bicuspids  pre- 
sent no  esseutial  differences  from  the  foregoing  case.  Each  of 
them  should  be  treated  in  a  similar  manner.  The  second  molar, 
however,  has  been  badly  neglected.  It  shows  what  will  happen 
in  these  cases  if  they  do  not  receive  prompt  attention.  After 
the  central  part  of  the  area  of  enamel  has  fallen  away,  forming 
a  cavity,  the  spread  of  tlie  decay  superficially  on  the  enamel  is 
generally  checked.  The  decay  is  established  in  the  dentin,  how- 
ever, and  will  spread  along  the  dento-enamel  junction  in  every 
direction,  the  same  as  in  decays  occurring  elsewhere.  This  will 
undermine  the  enamel  toward  the  gingival  and  toward  the 
occlusal  far  beyond  the  superficial  decay  of  the  enamel.  The 
enamel  so  undermined  is  rapidly  destroyed  by  backward  decay 
and  falls  away,  enlarging  the  cavity.  Soon  the  free  margin  of 
the  gum  falls  into  this  extension  at  the  gingival,  complicating  the 
case.  Often  this  portion  of  gum  tissue  will  be  inflamed  and 
swollen  from  the  injury  inflicted  by  the  ragged  cavity  margins. 

The  procedure  in  this  must  be  different.  After  careful 
examination,  it  is  believed  that  the  pulp  will  not  be  exposed  in 
excavating,  but  at  present  that  is  not  a  very  essential  point. 
The  examination  of  the  overlapping  gum  tissue  shows  that  all 
of  the  gingival  enamel  has  been  destroyed  and  that  the  gingival 
wall  of  the  cavity  must  be  laid  on  the  cementum.  This  is  always 
a  misfortune.  The  gum  will  lose  its  normal  attachment  at  the 
gingival  line,  and  the  attachments  rootwise  of  that  line  are  never 
so  good,  nor  is  tlie  gum  so  healthful  afterward;  though  with 
careful  treatment  it  may  do  fairly  well. 

Preliminary  preparation.  One  of  three  things  may  be  done. 
(1.)  If  the  gum  may  be  readily  held  away  from  the  tooth  for  a 
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little  distance  with  a  flat  burnisher  so  that  one  of  the  special 
clamps,  Figure  90,  can  be  placed  to  the  gingival  of  the  decayed 
area,  the  preparation  of  the  cavity  may  be  made  at  once.  In 
any  such  case,  the  special  clamp  should  be  put  on  before  the  rub- 
ber is  placed,  in  order  to  have  nothing  in  the  way  of  placing  the 
clamp  just  right.  Then  the  rubber  may  be  thrown  over  it. 
(2.)  The  cavity  may  be  roughly  excavated  without  the  rubber 
dam  and  filled  wdth  a  sufficient  ball  of  softened  base  plate  gutta- 
percha, to  hold  the  gum  away  and  cause  its  absorption  within 
a  few  days.  (3.)  The  overlapping  gum  may  be  cut  away  at  once, 
and  the  operation  proceed.  Those  who  have  learned  to  handle 
the  actual  cautery  well  may  do  this  best  with  a  white-hot  bur- 
nisher. A  fairly  quick  stroke  of  a  white-hot  instrument  is  prac- 
tically painless  and  no  bleeding  follows  it.  An  instrument  at 
a  dull  red  heat  burns  fearfully  and  should  never  be  used. 

When  this  preparation  is  done  and  the  clamp  so  placed  as 
to  expose  the  gingival  wall  and  surface  of  the  tooth  beyond  the 
cavity,  the  principal  difficulty  is  ended.  The  undermined  enamel 
may  be  chipped  away  as  far  as  desirable  and  the  extensions 
made,  completing  the  outline  form  as  shown  in  Figure  287.  The 
extension  to  the  mesial  and  to  the  distal  can  each  be  made  with 
the  bur,  and  chipping  with  the  chisel,  the  operator  generally 
standing  in  the  left  side  in  front  position  with  the  patient's  face 
turned  away  to  the  right.  Sometimes  it  will  be  more  convenient 
to  make  the  extension  distally  with  the  end  of  the  bur  against 
the  distal  wall,  the  operator  standing  on  the  right  side  behind 
or  the  left  side  in  front  for  the  upper  teeth  of  the  left  side,  and 
on  the  right  side  in  front  for  the  upper  teeth  of  the  right  side. 
With  these  instruments  and  these  positions,  such  cavities  are 
not  very  difficult  of  preparation.  Usually  in  large  cavities,  the 
sensitiveness  is  much  less  than  in  the  beginning  decays  shown 
in  the  first  molar  and  bicuspids  of  the  same  figure.  The  detail 
of  the  outline  fonn,  except  for  the  enlargements  occluso-gingi- 
vally,  and  of  the  retention  form,  is  completed,  as  has  been  indi- 
cated for  other  cavities  of  this  class.  Parallel  occlusal  and  gingi- 
val walls  or  some  slight  undercutting  give  sufficient  retention 
form.  The  finishing  is  done  in  the  same  manner  as  in  other  cavi- 
ties.   The  toilet  finally  renders  the  cavity  fit  for  the  filling. 

Variations.  The  forms  of  the  cavities  in  the  first  molar  and 
bicuspids  in  this  case  are  sufficiently  shown  in  Figure  287.  The 
instrumentation  should  be  in  no  wise  different  from  that  given 
for  the  series  of  illustrations  283,  284,  285,  and  need  not  be 
repeated.    The  Hatch  clamp  should  be  used  to  hold  the  rubber 
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and  gum  away  to  expose  the  gingival  wall  in  cavities  in  the  bicus- 
pids, and  may  occasionally  be  used  on  first  molars. 

In  case  of  pulp  exposure  in  buccal  cavities,  the  cutting 
should  be  carried  toward  the  occlusal  something  in  the  form  of 
a  V,  with  its  apex  pointing  to  the  buccal  groove,  or  even  over 
onto  the  occlusal  surface  in  some  cases,  to  give  opportunity 
for  the  use  of  the  broach  in  the  root  canals.  For  this  purpose 
it  is  sometimes  better  even  to  cut  fully  into  the  central  fossa, 
or  make  a  separate  opening  through  the  occlusal  surface,  espe- 
cially in  lower  molars.  Remember  that  the  value  of  the  tooth 
will,  in  this  case,  depend  more  on  the  treatment  of  the  root  canals 
and  its  results,  than  any  other  one  thing.  One  should  make  such 
room  as  will  give  the  best  opportunity  to  do  this  well.  Then  he 
should  repair  the  damage  to  the  crown  the  best  he  can. 

Gingival  third  decays  in  the  upper  third  molars  in  cases  of 
even  moderately  severe  susceptibility  are  so  difficult,  and  many 
patients  will  so  persistently  fail  to  keep  them  clean  with  the 
brush,  that  it  is  often  best  to  extract  the  teeth  at  once.  How- 
ever, when  for  some  reason  it  appears  especially  important  that 
these  teeth  be  retained,  the  effort  should  be  made.  Or,  if  the 
position  of  the  tooth  should  be  favorable  and  the  disposition  to 
this  class  of  cavities  is  not  considerable,  they  may  often  be  filled 
without  much  difficulty  and  to  the  considerable  advantage  of  the 
patient.  Third  molars  in  the  lower  jaw  are  less  difficult  of  man- 
agement and  are  much  oftener  very  useful  teeth  for  abutments 
for  bridges  when  the  first  and  second  molars  are  lost,  or  so 
badly  decayed  that  their  loss  is  feared. 

Figures  288,  289,  represent  buccal  gingival  third  decays 
in  the  lower  bicuspids  and  molars.  The  treatment  of  these  and 
the  necessary  instrumentation  are  not  essentially  different  from 
that  which  has  been  given  for  the  upper  bicuspids  and  molars. 
Some  differences  in  position  will  be  noted  as  to  convenience  in 
this  work.    These  will  readily  suggest  themselves. 

In  large  buccal  cavities,  complicated  by  occlusal  decay  and 
extension  of  decay  beyond  the  gingival  line,  still  another  plan 
may  be  successfully  used  without  removing  the  gum  tissue. 
First  excavate  the  cavity  to  the  roughly  formed  outline  form, 
and  fill  with  base  plate  gutta-percha.  When  this  has  become  full 
hard,  trim  it  to  form  with  a  very  sharp  finishing  knife.  Take 
a  bit  of  stiff  metal  plate  and  by  carefully  bending,  fit  this  to  the 
gingival  portion  of  the  tooth  over  the  cavity  wall,  separating 
the  gum  from  the  neck  of  the  tooth,  if  necessary.  To  the  mesial 
and  to  the  distal,  this  matrix  should  be  long  enough  to  reach 
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into  the  embrasures  and  rest  on  the  enamel  beyond  the  cavity. 
It  should  cover  only  the  gingival  portion  of  the  cavity  and  be 
strong  enough  to  support  the  pressure  of  the  rubber  dam  clamp. 
This  is  now  warmed,  the  gutta-percha  filling  dried  as  well  as  pos- 
sible, and  the  matrix  settled  to  its  place  while  warm  enough  to 
stick  to  the  gutta-percha  filling.  A  little  gutta-percha  may  be 
smeared  on  the  warm  matrix  to  assist  in  the  adhesion,  if  neces- 
sary. Leave  this  to  cool  a  few  moments  and  then  place  the  rub- 
ber dam  clamp  with  its  buccal  foot  on  this  matrix.  The  rubber 
dam  may  now  be  thrown  over  the  bow  of  the  clamp  and  be  made 
snug.  This  done,  remove  the  gutta-percha  from  the  cavity  and 
proceed  with  the  preparation.  In  case  the  matrix  is  found  not 
to  fit  snug  enough  to  exclude  moisture  along  the  gingival  wall 
between  the  matrix  and  the  tooth,  the  application  of  carbolic 
acid  to  this  particular  part  will  coagulate  sufficient  albumen  to 
seal  it  if  a  little  time  is  given. 

In  general,  the  excavation  of  buccal  gingival  third  cavities 
is  difficult  mostly  because  of  their  persistent  sensitiveness.  This 
causes  patients  to  give  the  operator  trouble  when  he  most  needs 
their  aid.  The  best  results  are  obtained  by  going  regularly  on 
with  the  work  without  bothering  with  obtundants,  but  favoring 
the  patient  as  much  as  possible  by  frequent  rests.  A  vigorous 
and  effective  cut  is  usually  no  more  painful  than  light  scraping. 
Every  instrument  used  should  be  fully  sharp  so  that  it  will  cut 
with  the  least  pain.  Every  cut  should  be  so  planned  that  it  will 
do  just  the  work  intended.  In  this  way  the  number  of  cuts  will 
be  reduced  to  the  fewest  possible,  and  the  excavation  done 
quickly  and  with  the  least  pain. 

In  those  most  distressing  cases  of  intense  susceptibility  to 
this  class  of  decays  occurring  in  young  women  or  young  mothers, 
with  much  sensitiveness  and  suffering,  it  is  worth  while  for  the 
dentist  to  make  more  than  the  usual  effort  for  their  relief.  The 
advice  in  such  is  that  the  decay  be  simply  scooped  out  of  the  shal- 
low cavities,  that  all  undermined  enamel  be  broken  away  and 
that  no  further  attempt  be  immediately  made  to  excavate  them. 
The  patient  should  be  instructed  in  the  use  of  the  brush  and 
tepid  water.  The  brush  should  not  be  very  stiff.  The  cavities 
should  be  well  washed  at  least  four  or  six  times  per  day,  using 
an  abundance  of  water.  The  object  is  to  dilute  and  wash  away 
the  acid  being  formed  in  the  decayed  area.  Soda  or  other  alka- 
line remedies  should  not  be  used,  as  they  stimulate  more  rapid 
growth  of  microorganisms  and  rapid  reacidulation.  If  this  is 
well  done  and  the  cavities  opened  more  widely  as  occasion  will 


Fio.  288.  The  lovver  bicuspids  and  first  and  second  molars,  showing  gingival  third  decays  in  the 
buccal  surfaces.  Groups  of  cavities  such  as  are  shown  are  very  liable  to  occur  together,  though  they 
may  occur  singly  or  in  smaller  groups. 

Fia.  289.  The  same  case  as  the  above  after  treatment,  showing  the  outline  form  of  the  prepared 
cavities  with  the  extension  to  the  angles  and  lielow  the  free  margins  of  the  gums. 
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allow,  within  from  two  to  four  weeks  these  teeth  may  usually 
be  filled  without  abnormal  sensitiveness. 

LABIAL    SURFACES   OF    INCISORS   AND    CUSPIDS. 

The  treatment  of  decays  in  the  gingival  third  of  the  labial 
surfaces  of  the  incisors  and  cuspids  is  essentially  the  same  as 
in  the  buccal  surfaces  of  the  molars  and  bicuspids.  For  the 
most  part,  the  same  instruments  are  used,  and  in  the  same  way, 
except  that  the  smaller  sizes  or  the  ordinaries  are  generally 
called  for.  In  this  work  the  Hatch  clamp  should  be  used  to  hold 
the  rubber  dam  close  down  to  the  gingival  line.  No  ligatures 
whatever  should  be  tied  around  the  tooth  operated  upon,  for  the 
reason  that  any  effort  to  press  the  gum  out  of  the  way  on  the 
labial  with  a  ligature  that  has  been  passed  over  the  linguo- 
gingival  ridge  to  make  it  hold  against  slipping  toward  the  incisal, 
will  certainly  cut  the  gums  away  from  the  tooth  on  the  mesial 
and  distal  where  the  gingival  line  arches  from  labial  to  lingual, 
and  do  great  damage  to  the  tissue  and  eventually  to  the  teeth 
also.  This  has  been  more  fully  explained  in  Figures  84,  85, 
86,  and  in  the  text  relating  to  them.  Further,  there  is  no  pos- 
sible need  of  ligatures  in  any  case  when  the  Hatch  clamp,  or  any 
other  clamp  is  used,  except  such  use  as  may  be  necessary  to  cause 
the  rubber  to  pass  close  contacts.  Ligatures  may  be  tied  on  the 
teeth  included  in  the  rubber  to  either  side  when  that  seems 
necessary. 

Description  of  case  3.  In  Figure  290  a  central  incisor  is 
represented  with  a  beginning  decay  in  the  gingival  third  of  the 
labial  surface.  In  the  central  area  of  this,  the  enamel  rods  are 
beginning  to  fall  away,  forming  a  cavity.  In  this  particular 
case,  the  cavity  happens  to  be  mostly  to  the  mesial  of  the  cen- 
tral line  of  the  tooth.  This  occurs  in  a  good  many  cases,  but  the 
greater  number  spread  about  as  much  to  the  distal  as  to  the 
mesial.  Their  form  in  the  beginning  is  that  of  a  crescent  fol- 
lowing the  free  border  of  the  gum.  In  neglected  cases  the  decay 
will  burrow  along  the  dento-enamel  junction,  the  enamel  will 
be  destroyed  liy  backward  decay  and  finally  a  rounded  cavity 
will  be  formed. 

Outline  form.  In  the  case  represented  in  Figure  290,  the 
partially  decaj'ed  enamel  in  the  central  area  may  be  removed 
almost  entirely  by  one  or  two  sweeps  of  spoon  15-8-12,  or  it  may 
be  cut  out  with  the  chisels  10  or  15  with  a  gougelike  motion. 
Undermining  the  enamel  has  not  yet  occurred  and  for  this  reason 
we  can  not  begin  by  chipping  of  undermined  enamel.  An  inverted 
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cone  bur  10  is  placed  with  its  end  perpendicular  to  the  axial 
wall,  and,  by  pressing  the  side  of  the  bur  toward  the  periphery 
of  the  cavity  and  cutting  a  little  into  the  dentin,  the  cavity  is 
enlarged  in  every  direction  so  far  as  the  injured  enamel  gives 
way  easily.  The  enamel  is  undercut  with  the  side  of  the  bur 
and  chipped  away  with  the  chisel  until  the  proper  extensions 
have  been  made,  as  shown  in  the  prepared  cavity.  Figure  291. 
In  such  a  case  as  this,  if  a  filling  had  previously  been  made  in 
the  mesial  surface  of  this  tooth,  this  cavity  would  be  extended 
to  it  and  its  margin  made  one  of  the  margins  of  this  cavity  rather 
than  leave  just  a  little  enamel  between  the  two  fillings.  In  any 
case,  the  extension  to  the  mesial  and  to  the  distal  should  be  ample, 
for  the  reason  that  it  is  in  these  directions  that  recurrence  of 
decay  is  to  be  expected.  The  extension  to  the  gingival  should 
reach  well  under  the  free  border  of  the  gum,  but  to  extend  fully  to 
the  gingival  line  where  the  gum  is  ordinarily  attached,  or  past 
it,  should  never  be  done,  unless,  indeed,  decay  extending  in  the 
dentin  has  already  undermined  the  tissues  in  this  direction.  No 
considerable  extension  toward  the  incisal  is  needed  because  there 
is  little  or  no  disposition  for  decay  to  recur  in  that  direction. 

Cavities  that  are  filled  with  gold  should  be  kept  as  shallow 
as  possible  and  still  furnish  walls  against  which  a  filling  can 
be  substantially  lodged ;  and  especially  so  in  young  people.  In 
the  use  of  porcelain  inlays,  which  are  better  adapted  to  these 
cavities  than  to  any  other,  and  are  especially  indicated  for 
esthetic  reasons,  the  cavity  must  be  cut  as  deep  as  safety  to  the 
pulp  will  permit,  so  that  sufficient  body  of  porcelain  may  be  had 
to  prevent  breakage  in  handling.  The  treatment  with  gold  is 
much  the  safer  course  when  these  occur  in  young  people.  Where 
demanded  for  esthetic  reasons,  porcelain  may  be  substituted 
later. 

Resistance  form.  No  resistance  form  is  required  in  cavi- 
ties of  this  class. 

Retention  form.  When  the  outline  has  been  satisfactorily 
completed  and  a  gold  filling  is  to  be  employed,  the  cavity  must 
be  made  retentive.  This  may  be  satisfactorily  accomplished  in 
most  cases  with  the  inverted  cone  bur  8  or  10  by  undercutting 
the  gingival  and  incisal  walls  slightly  with  the  side  of  the  bur, 
or  it  may  generally  be  done  as  easily  with  hoe  6-2-12  used  with 
the  scraping  motion  along  these  walls  close  against  the  axial 
walls.    Only  very  slight  undercutting  is  needed. 

Convenience  form.  If  the  operator  feels  that  he  needs 
convenience  points  for  starting  a  gold  filling,  these  may  be  cut 
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with  the  inverted  cone  bur  8  by  pushing  its  square  end  into  the 
axio-mesio-gingival  angle  and  drawing  it  a  little  way  along  the 
gingival  wall.  This  may  be  repeated  in  the  axio-mesio-incisal 
angle,  if  desired.  Also  similar  starting  points  may  be  cut  in 
the  distal  end  of  the  cavity. 

Eemoval,  of  kemaining  carioxis  dentin.  In  this  case  decay 
had  not  penetrated  the  dentin.  In  cases  in  which  caries  had  pene- 
trated the  dentin,  spoons  10-6-12  or  15-8-12  should  be  used  to 
remove  the  affected  area. 

Finish  of  enamel  wall.  It  remains  to  finish  the  enamel 
walls,  make  any  corrections  needed  and  bevel  the  cavo-surface 
angle  at  all  points.  This  should  be  done  with  chisels  15,  or  hoe 
12-5-6.  The  beveling  is  best  done  with  the  chisel,  working  along 
the  length  of  the  margin.  Only  a  slight  bevel  is  required.  This 
should  be  made  with  a  very  sharp  chisel  held  very  lightly  in  the 
fingers  and  used  with  a  planing  motion.  Make  the  toilet  of  the 
cavity.  Figure  291  represents  the  prepared  cavity;  Figure  292, 
the  finished  filling.  This  is  to  be  taken  as  a  type  of  the  prepara- 
tion of  labial  cavities  for  gold  fillings. 

Variations  from  this  in  some  degree  will  be  necessary  in 
cavities  that  have  been  neglected  until  considerable  burrowing 
in  the  dentin  has  occurred.  In  such,  of  course,  the  preparation 
will  begin  with  chipping  away  the  overhanging  enamel  with  the 
chisel.  At  the  proper  time,  remaining  decay  must  be  removed 
with  the  spoons  15-8-12.  Cavities  will  occur  in  which,  on  account 
of  their  near  approach  to  the  pulp,  a  marginal  ledge  should  be 
cut  as  has  been  described  for  occlusal  and  proximo-occlusal  cavi- 
ties in  the  molars,  in  order  to  shield  the  pulp  as  much  as  possible. 
If  a  pulp  must  be  destroyed  on  account  of  the  burrowing  of  a 
neglected  labial  decay,  it  should  generally  be  removed  through 
the  lingual  surface  so  that  the  labial  surface  need  not  be  dis- 
figured by  extending  the  labial  cavity  to  the  incisal  to  make  room 
for  approach  by  the  broach.  However,  if  the  cavity  has  already 
extended  much  to  the  incisal  and  room  has  practically  been  made, 
there  is  no  reason  why  the  pulp  should  not  be  removed  through 
it.  This  may  be  assisted  greatly  by  cutting  the  pulp  canal  much 
to  the  labial  in  the  gingival  third  of  its  length  with  a  10  fissure 
bur. 

If  there  are  cavities  in  one  or  both  proximal  surfaces  of  the 
tooth,  these  should  be  filled  first  with  gold.  If  the  proper  exten- 
sion of  these  brings  them  close  to  the  labial  cavity  outline,  the 
latter  should  be  extended  to  meet  the  proximal  fillings.  In  the 
use  of  porcelain  in  such  a  case,  a  very  nice  thing  may  be  done 

so 
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by  filling  the  proximal  cavities  witli  gold  and  then  so  shaping 
the  labial  cavity,  cutting  into  the  gold  fillings  for  the  purpose, 
as  to  completely  hide  the  gold  with  the  porcelain.  This  plan 
is  available  in  some  cases  in  which  the  decay  is  so  bad  as  to  other- 
wise cause  great  disfiguration  of  the  teeth  and  will  give  much 
better  results  than  can  be  had  by  the  use  of  porcelain  alone. 

Labial  or  buccal  cavities  with  recession  of  the  gums. 
This  subject,  so  far  as  treatment  with  silver  nitrate  is  available, 
has  been  presented  in  Volume  I,  in  connection  with  Figures  168- 
171,  When  such  cavities  have  attained  a  depth  that  requires  a 
filling,  or  in  cases  where  the  black  surface  produced  by  the  silver 
nitrate  treatment  is  brought  into  view  and  can  not  be  used  for 
esthetic  reasons,  the  porcelain  inlay  should  generally  be  used. 
Where  the  recession  of  the  gum  is  considerable,  the  porcelain 
may  be  given  a  gum  color  and  will  do  much  to  hide  the  resulting 
deformity.  In  any  ease,  the  treatment  is  likely  to  be  unsatisfac- 
tory for  the  reason  that  the  receding  gum  will  so  frequently 
recede  more  and  exjwse  more  of  the  surface  of  the  root  in  which 
decay  will  recur.  This  will  often  occur  whether  the  filling  be 
gold  or  porcelain,  yet,  by  preventing  depth  of  penetration,  much 
good  may  be  accomplished  in  prolonging  the  usefulness  of  such 
teeth. 

In  the  preparation  for  gold  fillings,  these  do  not  differ 
so  essentially  from  the  ordinary  cavities  as  to  require  special 
description. 

Senile  Decay  of  the  Teeth. 

By  the  term  "senile  decay"  is  usually  meant  that  form  of 
decay  that  occurs  in  the  teeth  of  elderly  people  about  the  gum 
margins  when  these  have  become  very  short.  The  decay  is  apt  to 
invade  the  cementum  soon  after  its  beginning  and  for  this  reason 
is  unusually  difficult  to  treat  successfully  by  filling.  Much  of 
it  that  has  come  under  the  observation  of  the  author  has  actually 
begun  in  the  cementum  after  more  or  less  recession  of  the  gum. 
Sometimes  this  has  been  on  the  sides  of  the  exposed  root  of  the 
tooth.  Some  of  these  have  been  complicated  by  exposure  of  the 
pulp  in  the  root  canal.  Such  a  thing  occurring  in  a  tooth  other- 
wise useful  in  mastication,  is  particularly  ugly  to  meet  with  in 
practice.    Fortunately,  they  are  not  very  frequent. 

By  the  use  of  the  term  "senile  decay,"  there  is  no  intention 
of  conveying  the  idea  that  this  is  something  different  in  the 
pathological  sense  from  other  classes  of  caries  of  the  teeth.  It 
is  only  modified  in  form  by  the  general  conditions  under  which 
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Figs.  290,  21/1,  292.     The  treatment  of  labial  decays  ill  the  incisors. 

Fig.  290.  A  labial  decay  in  which  the  enamel  rods  have  fallen  out  over  a  part  of  the  whiteneil 
area. 

Via.  291.  The  prepared  cavity,  showing  the  mesial  and  distal  extensions  and  the  extension  very 
close  to  the  ginjfival  line. 

Fig.   292.  The  same  case  after  the  filling  has  been  finished. 

30a 
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it  occurs.  The  term  "senile"  simply  expresses  a  fact  that  this 
occurs  under  special  conditions  found  in  the  mouths  of  old  people. 
Generally  it  will  be  found  that  such  persons  have  become  negli- 
gent in  their  habits  of  cleanliness.  The  free  margins  of  the  gums 
have  practically  disappeared  and  lodgments  of  debris  are  plenti- 
ful about  the  necks  of  the  teeth.  Under  these  conditions  a  more 
or  less  active  condition  of  susceptibility  to  caries  has  occurred 
and  the  decay  resulting  takes  forms  that  are  peculiar  to  the  local 
conditions. 

In  the  treatment  of  this  class  of  cases,  gutta-percha  in  the 
form  known  as  "Hill's  Stopping"  has  done  excellent  service 
as  a  filling  material.  Cements  have  not  been  of  much  value  when 
a  considerable  number  of  cases  have  been  considered  together, 
though  occasional  cases  have  done  well.  Porcelain  or  metal 
inlays  have  not  been  sufficiently  tried  to  determine  their  value. 
Gold  fillings  are  impossible,  except  to  the  well  trained  manipu- 
lator who  can  so  contrive  to  hold  the  rubber  dam  in  place  with  an 
instrument  in  one  hand,  keeping  the  cavity  dry  while  he  makes 
the  filling  with  the  other.  Even  then,  the  best  made  filling  is  apt 
to  be  short-lived  for  the  reason  that  a  little  more  recession  of 
the  gum  will  allow  decay  to  begin  again  rootwise  of  the  filling. 

Eeally  no  general  rules  of  treatment  can  be  recommended 
for  this  class  of  decays.  Some  of  them  can  be  well  done  in  the 
ordinary  methods  of  dealing  with  gingival  third  decays;  some 
of  them  can  not.  In  these  latter,  the  skillful  dentist  will  devise 
means  as  well  suited  to  the  case  as  possible,  not  expecting  very 
satisfactory  results  in  a  considerable  proportion  of  the  cases. 

Interproximal  Wear  and  its  Treatment, 
illustrations:  figures  293-297. 

In  the  use  of  the  teeth  in  chewing  food,  cases  occur  in  which 
the  proximal  surfaces  become  excessively  worn  by  the  rubbing 
of  the  teeth  against  each  other.  This  rubbing  is  permitted  by 
the  slight  motion  of  the  teeth  in  their  sockets.  In  this  wear, 
the  prominence  of  the  proximal  surface  which  forms  the  contact 
point  is  worn  from  each  of  some  two,  four  or  more  teeth,  and 
the  flat  surfaces  come  together,  forming  a  flat  contact.  In  some 
cases  this  contact  remains  very  close  and  apparently  no  food 
particles  are  admitted  between  the  teeth.  In  others,  however, 
stringy  material  is  forced  between  these  surfaces  and  is  held 
between  the  flattened  areas,  forcing  the  teeth  apart  a  little, 
loosening  the  normal  pressure  of  the  contact.    Then  more  food  is 
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forced  in  and  more  separation  occurs,  so  that  at  each  meal-time 
the  surfaces  catch  more  food,  which  is  forced  onto  the  gum  sep- 
tum, causing  its  absorption.  This  soon  forms  a  pocket  between 
the  teeth  that  is  habitually  filled  with  debris.  Specimens  of  teeth 
with  excessive  wear  of  the  proximal  surfaces  are  shown  in  the 
photographs,  Figures  293-297.  The  result  is:  (1.)  In  a  con- 
siderable proportion  of  these,  acid  fermentation  becomes  estab- 
lished and  it  is  sufficiently  inclosed  for  the  acid  formed  to  produce 
caries  of  the  enamel.  Then  a  cavity  is  formed,  usually  very 
close  to  the  gingival  line,  a  position  in  which  its  proper  treat- 
ment by  filling  is  very  difficult.  (2.)  In  other  cases,  putrefactive 
or  a  similar  decomposition  occurs  and  continues.  In  this  case 
there  will  be  no  decay  of  the  tooth  surfaces,  but  if  the  lodgment 
continues,  the  gum  septum  will  be  destroyed  in  its  central  area 
bucco-lingually.  Often  the  alveolar  process  is  either  uncovered 
or  the  bone  itself  undergoes  absorption,  and  disease  of  the  peri- 
dental membranes  of  one  or  both  the  teeth  results.  This  will 
often  become  practically  incurable  without  the  loss  of  the  teeth. 

For  these  reasons,  it  is  the  duty  of  the  dentist  to  look  care- 
fully for  signs  of  interproximal  wear,  and  to  correct  this  condi- 
tion in  cases  in  which  lodgments  of  food  occur.  With  these  cases 
should  be  included  cases  in  which  incorrect  forms  of  contacts 
permit  food  lodgment.  In  some  of  these  cases  there  is  much  com- 
plaint by  the  patient  of  pain  in  chewing  food  because  of  the  pres- 
sure of  the  food  upon  the  gums,  which  calls  attention  to  the 
particular  form  of  difficulty.  No  such  complaint  should  be 
allowed  to  pass  without  serious  attention.  In  other  cases  the 
patient  is  strangely  oblivious  to  the  difficulty  and  the  damage 
being  inflicted.  These  latter  are  often  the  worst  forms  seem- 
ingly, because  there  is  little  or  no  effort  by  the  patient  to  keep 
the  interproximal  space  clean.  In  this  case  it  devolves  upon 
the  practitioner  to  find  the  difficulty  and  to  correct  it  before 
irreparable  damage  is  done. 

The  symptoms  are:  (1.)  In  most  cases  a  little  tumefaction 
or  swollen  condition  of  the  festoons  of  the  interproximal  gum 
septum  in  the  buccal  or  lingual  embrasure  or  in  both  of  these. 
(2.)  In  cases  of  longer  standing,  the  absorption  of  the  gum  sep- 
tum will  have  gone  so  far  that  the  festoons  are  much  shortened 
as  compared  with  those  in  other  embrasures.  When  these  con- 
ditions are  found,  an  accumulation  of  debris  will  probably  also 
be  found  between  the  necks  of  the  teeth.  The  finding  of  this 
completes  the  diagnosis.  If  (1)  the  contacts  are  found  consider- 
ably flattened  by  wear,  treatment  by  cutting  a  cavity  and  filling, 
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making  a  prominent  contact  in  finishing,  is  demanded.  If,  how- 
ever, (2)  the  contacts  are  found  imworn  and  in  fairly  good  form, 
it  may  be  that  the  lodgment  has  been  the  result  of  accident  which 
has  strained  the  teeth  apart  and  may  be  regarded  as  temporary. 
In  that  case,  the  space  should  be  well  cleaned  and  the  patient 
instructed  to  be  especially  careful  to  keep  the  space  free  from 
lodgments.  The  case  should  be  examined  at  frequent  intervals 
to  see  that  this  is  successful.  Within  a  few  weeks  the  fibers  of  the 
peridental  membranes  should  recover  their  normal  tone,  and  the 
teeth  be  held  together  with  sufficient  firmness  to  prevent  lodg- 
ments from  recurring.  Where  this  fails  after  sufficient  trial,  a 
cavity  should  be  cut  and  a  prominent  contact  made.  (3.)  Often 
the  examination  will  reveal  the  fact  that  the  lodgment  has 
occurred  through  the  roughening  of  the  proximal  surfaces  of 
the  teeth  by  the  beginning  of  caries  of  the  enamel.  This,  of 
course,  calls  for  fillings  at  once  to  prevent  further  damage  of 
this  nature. 

If  the  form  of  the  contact  is  at  fault,  either  from  (1)  an 
abnormal  form  of  the  tooth  surfaces,  (2)  malposition  of  the 
teeth,  (3)  abnormal  wear  of  the  contact  points,  treatment  should 
be  instituted  for  permanent  relief.  The  best  form  of  treatment 
in  any  one  of  these  conditions  is  to  separate  the  teeth  sufficiently, 
cut  a  proximo-occlusal  cavity  and  make  a  filling  with  a  prominent 
contact,  such  as  is  shown  in  Figures  162,  163,  or  in  Figure  220. 
In  these  cases  interproximal  wear  will  oftenest  be  the  cause 
calling  for  this  procedure.  Generally,  the  cutting  of  a  single 
cavity  will  be  sufficient,  unless,  indeed,  decay  has  actually  begun 
in  the  proximal  surfaces.  These  call  for  somewhat  radical 
prominence  of  the  contact  point  built  on,  for  it  will  probably 
wear  rapidly  and  become  much  reduced.  In  some  cases  it  has 
seemed  that  the  wear  of  the  cusps  has  been  such  as  to  give  an 
unusual  sliding  movement  of  the  teeth  upon  each  other  in  chewing 
food.  It  is  well  to  look  for  this  and,  if  discovered,  correct  it  by 
a  little  grinding  of  the  surfaces. 

The  cavity  should  generally  include  more  surface  than 
that  already  worn  and  have  a  good  and  sufficient  step  in  the 
occlusal  surface.  There  is  no  necessity  for  considerable  depth; 
it  should  only  be  sufficient  to  insure  stability.  The  whole  filling 
should  be  especially  well  and  substantially  Ijuilt  and  the  contact 
so  malleted  as  to  make  of  it  hard  hammered  gold  in  contra-dis- 
tinction  to  solid  annealed  gold. 

After  the  treatment,  it  is  well,  particularly  if  there  has  been 
much  loss  of  interproximal  gum  tissue  by  absorption,  to  watch 
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the  case  for  a  few  weeks  to  see  that  this  grows  up  and  fills  the 
space.  Often  some  stimulation  of  the  tissues  every  two  or  three 
days  by  the  application  of  stimulant  remedies,  such  as  oil  of 
cloves,  will  aid  in  this  regeneration  of  lost  tissue. 

Years  ago,  when  the  use  of  the  separating  file  was  common 
in  finishing  fillings,  many  dentists  cut  proximal  surface  fillings 
flat  and  made  similar  conditions  to  that  formed  by  worn  con- 
tacts. The  separating  file  was  a  legacy,  carried  over  from  the 
use  of  that  instrument  in  connection  with  non-cohesive  gold 
filling  operations  before  the  discovery  of  the  cohesive  property 
of  this  metal ;  and,  naturally,  its  use  continued  for  a  considerable 
time.  Very  many  otherwise  excellent  fillings  were  lost  by  recur- 
rence of  decay  to  the  gingival  of  fillings  so  made.  There  is  yet 
some  of  this,  and  often  dentists  are  careless  about  separating 
teeth  and  making  the  contacts  of  the  proximal  surfaces  in  cor- 
rect form.  When  this  is  found  and  collections  of  food  debris 
in  the  interproximal  space  occur,  the  only  recourse  is  to  remove 
the  filling  and  make  a  new  one  in  correct  form.  There  is  no 
operation  done  in  dentistry  of  which  patients,  who  have  been 
worried  in  chewing  food,  express  a  higher  degree  of  appreciation. 

A  caution  should  be  expressed  regarding  a  class  of  cases 
in  which  this  treatment  will  fail.  These  are  found  when  the 
arch  has  been  broken  by  the  loss  of  one  or  more  teeth,  leaving 
two  or  moi'e  of  the  molars  without  support  against  forward 
movement.  It  is  well  known  that  tlie  constant  tendency  in  such 
cases  is  to  close  the  gap  formed  by  the  loss  of  teeth.  The  back 
teeth  will  move  forward  and  to  a  lesser  extent  teeth  to  the 
mesial  of  the  gap  will  move  to  the  distal.  This  is  often  seen 
in  the  falling  together  of  teeth  that  have  lost  their  contacts  by 
caries.  This  will  always  occur  unless  the  teeth  in  the  opposite 
jaw  —  the  occluding  teeth  —  have  cusps  in  such  form  as  to  pre- 
vent the  movement.  Suppose  the  upper  second  bicuspid  is  lost ; 
the  upper  first  molar  will  move  forward  unless  the  cusps  of  the 
lower  teeth  so  interlock  with  the  cusps  of  the  upper  as  to  prevent 
it.  This  well  observed  fact  of  the  tendency  to  movement  and 
its  method  of  natural  prevention  gives  a  strong  hint  that  should 
be  used  in  the  treatment  of  some  of  these  cases.  Occasionally, 
this  movement  of  the  teeth  after  an  extraction  will  change  the 
relations  of  the  proximal  surfaces  to  each  other  and  cause  food 
to  fill  the  interproximal  space.  Then  the  case  should  be  studied 
with  the  view  of  so  strengthening  a  certain  cusp,  or  certain  cusps, 
as  to  prevent  the  movement,  or  even  to  drive  the  tooth  that  has 
moved,  slightly  back  to  its  normal  position. 


Fig.  293. 


Figs.  293-297.  A  series  of  pliotographs  illustrating  interproximal  wear.  These  teeth  were 
extracted  because  of  the  destruction  of  the  peridental  membranes  by  the  crowding  of  food  between  tlie 
teeth  as  a  result  of  the  flattened  contact  points.  Figures  290,  297,  show  the  usual  place  of  the  begin- 
ning of  decay  when   decay  occurs  from   this  cause. 
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In  many  cases,  however,  the  occlusion  of  the  teeth  will  be 
found  to  have  been  permanently  impaired  by  such  movement, 
and  the  building  of  prominent  contacts  that  can  not  be  main- 
tained will  be  useless.  Not  very  infrequently  it  has  been  found 
that  the  better  treatment  will  be  to  widen  the  interproximal 
space  enough  to  prevent  lodgment  of  food.  This  is  always  a 
grave  misfortune,  as  the  power  of  mastication  is  permanently 
impaired. 

Abrasion  of  the  Teeth. 

ILLUSTRATIONS:    FIGURES  29S-3I0. 

By  "abrasion"  is  meant  such  wear  of  the  surfaces  of  the 
teeth  as  will  occur  by  the  normal  processes  of  mastication.  That 
this  common  statement  of  the  case  is  incorrect,  any  one  may 
become  satisfied  by  the  careful  examination  of  some  hundreds  of 
individuals,  from  forty  to  sixty  years  old,  and  tabulating  the 
condition  of  the  teeth  as  to  abrasion  of  their  occlusal  surfaces, 
and  any  other  conditions  discoverable  that  may  be  regarded  as 
influencing  it.  After  this  has  been  done  by  a  skillful  observer, 
the  verdict  will  certainly  be  that  there  is  some  unknown  influence 
responsible  for  an  abnormal  amount  of  abrasion  of  the  teeth  of 
certain  individuals.  Yet,  it  is  quite  certain  that  the  friction 
of  mastication  controls  the  form  of  the  abraded  surfaces  of  the 
teeth. 

It  seems  unnecessary  now  to  enter  into  a  discussion  of  that 
which  promises  no  good  results,  and  that  feature  of  the  subject 
will  be  passed  with  the  statement  that  there  are  great  differences 
among  persons  as  to  the  amount  of  wear  of  the  teeth.  Among 
the  great  majority  of  our  people  there  is  about  a  certain  degree 
of  abrasion  of  the  teeth  that  is  apparent  in  nearly  all  of  the  age 
of  forty  years  or  more.  This  is  not  considerable;  and  is  insuf- 
ficient to  cause  any  disfiguration  or  to  require  any  attention 
because  of  evil  results.  In  a  comparatively  few  individuals  there 
is  very  much  greater  wear;  so  much  that  persons  are  occasion- 
ally seen,  the  crowns  of  whose  teeth  are  worn  to  the  level  of  the 
gums  at  the  age  of  forty.  A  greater  number  will  be  met  with, 
whose  teeth  are  worn  so  much  as  to  disfigure  the  mouth  and  the 
features  also,  by  the  closing  of  the  lower  jaw  too  far,  interfering 
with  the  position  of  the  lips  and  shortening  the  chin.  Indeed, 
some  persons  appear  almost  as  those  who  have  lost  their  teeth, 
though  there  may  be  a  considerable  part  of  the  crowns  remaining. 

In  abrasions  that  progress  rapidly,  there  are  certain  fea- 
tures which  show  that  the  use  of  the  teeth  in  mastication  has 
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much  to  do  with  the  form  of  the  worn  surfaces.  Usually  in  the 
beginning,  whether  the  amount  of  the  abrasion  is  eventually  to  be 
great  or  small,  the  cusps  (or  some  certain  cusps)  are  worn  flat, 
and  the  developmental  grooves,  which  were  prominent  features 
before,  gradually  disappear  and  the  occlusal  surface  generally 
becomes  flattened,  as  is  seen  in  the  molar  tooth  in  Figure  298. 
When  the  abrasion  has  gone  further,  the  dentin,  under  the  promi- 
nence of  some  or  all  of  the  cusps,  becomes  exposed,  as  shown  in 
Figures  299,  300.  The  dentin,  being  softer,  wears  more  rapidly 
than  the  enamel,  and  cups  out  into  rounded  cavities  of  more  or 
less  considerable  depth.  The  dentin  becomes  yellowish  in  cases 
that  are  rapidly  wearing  away.  K  the  wear  is  slower,  it  becomes 
darker,  and,  in  many  cases,  almost  black.  In  the  meantime,  the 
remaining  enamel  retains  its  white  color.  If  a  section  is  made 
through  one  of  these  darkened  areas,  and  this  is  photographed 
by  reflected  light,  a  cloud  will  appear  stretching  to  the  pulp 
chamber  following  the  direction  of  the  dentinal  tubules.  The 
pulp  chamber  is  already  undergoing  changes.  The  horns  of  the 
pulp  chamber  have  shortened  and  many  of  the  cases  show,  that 
secondary  dentin  is  being  deposited  on  all  sides  of  the  pulp 
chamber.  With  the  greater  abrasion  shown  in  Figure  301,  all 
of  these  changes  will  be  markedly  increased.  Up  to  this  time 
the  patient  is  apt  to  have  periods  of  sensitiveness  of  some  of  the 
abraded  surfaces  and  more  especially  when  a  certain  cusp  first 
shows  an  exposure  of  the  dentin.  This  sensitiveness  comes  and 
goes  for  a  time  and  then  is  likely  to  disappear  entirely  and  per- 
manently. With  the  continuance  of  the  abrasion,  we  will  finally 
find  the  condition  shown  in  Figure  302,  in  which  the  entire 
occlusal  surface  proper  has  disappeared.  The  enamel  remains 
higher  than  the  dentin.  The  dentin  is  cupped  out  in  its  center, 
sometimes  very  deeply,  and  in  its  center  the  form  of  the  pulp 
chamber  shows  as  a  lighter  area.  The  bulb  of  the  pulp  has 
become  completely  calcified.  A  section  of  this  calcified  area  will 
show  that  true  dentin  was  formed  for  a  time  after  the  pulp 
chamber  began  to  diminish  in  size.  After  this  had  continued 
for  a  space,  more  or  less  of  the  dentinal  tubules  disappear,  and 
in  a  little  space  farther  all  have  disappeared,  and  the  rest  of 
the  mass  is  a  clear  calcification  showing  none  of  the  histological 
forms  of  dentin.  In  some  cases  the  calcification  will  be  incom- 
plete ;  one  side,  angle  or  other  part  not  having  closed.  This  lat- 
ter is  more  often  seen  in  the  incisors. 

Figure  303  shows  a  badly  worn  lateral  incisor,  split  mesio- 
distally,  and  photographed  by  reflected  light.     It  will  be  seen 


FiQ.  298. 


Fig.  302. 


Figs.   298-302.  A  scries  of  illuslrutions  of  abrasion. 

Figs.   298,   299,  301   and  302  show  proffressive  abrasion  of  a  molar  tooth  which  has  worn  until 
the  calcification  filling  the  pulp  chamber  is  exposed. 

Fh;.    :iiii).      'Ilic  hicuspiils  :ui<l   first    riiolar,  Ihe  cusps  of  which   aic  worn  through  the  enamel   and 

thr    flrlilin    i-^    (Upprd    out. 
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Fio.  303.  A  central  incisor  that  lias  been  badly  worn.  The  pulp  is  all  calcified  except  a  mere 
shred  that  shows  as  a  white  line. 

]■•«>.  :iil4.  A  c.iilial  incisor,  the  greater  pari  ut  ihc  crown  of  wliicl\  is  woni  away.  The  pulp  is 
completely  calcified  far  into  the  root. 


ABRASION    OF    THE    TEETH.  217 

that  most  of  the  pulp  is  solidly  calcified  and  that  there  is  no 
sharp  line  showinc^  the  original  outline  of  the  pulp  chamber. 
But  the  light  streak  running  down  centrally  in  what  was  once  a 
large  pulp  chamber  is  a  minute  opening  which  contained  a  fila- 
ment of  living  pulp  tissue  when  the  tooth  was  extracted.  This 
had  ceased,  however,  to  have  any  connection  w4th  the  dentinal 
tubules  of  the  crown  of  the  tooth,  and  all  sensation  of  the  dentin 
in  that  part  of  the  tooth  had  been  lost. 

Another  case,  a  central  incisor  split  mesio-distally  and  pho- 
tographed by  reflected  light,  is  shown  in  Figure  304.  The  out- 
lines of  the  pulp  in  the  crown  of  the  tooth  are  distinct.  In 
studying  a  ground  section  of  this,  it  was  found  that  all  dentinal 
tubules  had  disappeared  almost  at  once  on  the  border  of  the 
whitish  area  outlining  the  pulp  chamber  as  it  must  have  been 
when  the  calcification  was  only  a  little  advanced.  From  that  time 
all  connection  between  the  dentinal  tubules  in  the  tooth  crown 
and  the  pulp  of  the  tooth  had  been  broken.  The  dentin  of  the 
crown  of  the  toolh  was  as  completely  dead  as  if  the  pulp  had 
been  removed.  This  death  of  the  dentinal  fibrils  is  the  usual 
history'  of  the  calcification  of  the  pulps  of  teeth  in  abrasions. 
In  incisors  worn  down  to  the  gum  line,  the  form  of  the  pulp  will 
usually  be  seen  as  a  clear  spot  in  the  center  of  the  worn  area. 

If  we  find  a  tooth  in  the  mouth,  among-  these  badly  worn 
teeth,  that  has  lost  its  occlusion  by  reason  of  one  or  more  teeth 
of  the  opposite  jaw  having  been  extracted  early  in  life,  it  will 
not  be  worn  down.  An  examination  of  its  pulp  chamber,  how- 
ever, will  show  the  same  changes  as  found  in  the  pulp  chambers 
of  those  that  have  been  worn.  Further,  in  the  examination  of 
the  pulp  chambers  of  the  molars,  and  following  the  lines  of  con- 
temporaneous calcification,  which  may  generally  be  quite  accu- 
rately made  out,  it  will  be  found  that  the  additions  to  the  floor 
and  axial  walls  of  the  pulp  chamber  have  been  quite  as  great  as 
the  additions  between  the  pulp  chamber  and  the  worn  surface. 
In  other  words,  this  calcification,  while  certainly  stimulated  by 
an  impression  made  upon  the  nervous  system  by  the  wear  on  the 
surface  of  the  exposed  dentin,  has  been  brought  about  by  some 
influence  through  the  trophic  nerves,  and  has  had  its  influence 
upon  the  pulps  of  all  of  the  teeth,  including  those  that  happened 
to  escape  abrasion,  as  well  as  those  that  were  actually  worn 
away.  Cases  occur,  however,  though  they  are  comparatively 
few,  in  which  abrasion  exposes  the  pulp  of  the  tooth;  sometimes 
one  or  two  of  the  many  that  are  worn  away  in  one  person's 
mouth.     Sometimes  this  occurs  in  an  individual  cuspid,  or  an 
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incisor,  or  the  lingual  horn  of  an  upper  molar;  in  each  case 
probably  the  individual  horn  of  the  pulp  was  unusually  long 
and  was  caught  early  in  the  wear. 

With  the  abrasion  and  loss  of  vitality  in  the  tooth  crown, 
there  is  also  a  loss  of  strength  of  the  dentin,  and  the  attachment 
of  the  enamel  to  the  dentin  becomes  enfeebled.  This  fact  is 
important  in  undertaking  filling  operations  in  these  teeth.  The 
same  thing  occurs  in  teeth  in  which  the  pulp  has  been  long  dead. 
In  either  case,  fillings  need  to  be  more  securely  anchored  than 
in  living  dentin. 

When  teeth  become  badly  worn,  the  enamel  margin  around 
the  worn  area  often  has  worn  much  less  than  the  dentin.  This 
enamel  is  then  liable  to  split  off  under  the  force  of  mastication 
and  become  ragged  and  rough.  Sometimes  this  will  give  trouble 
by  cutting  and  irritating  the  lips,  cheeks  or  tongue ;  and  to  rem- 
edy the  evil,  it  should  be  ground  with  a  stone,  removing  the 
rough  edges,  and  then  it  should  be  polished  with  a  disk. 

Often  the  abrasion  is  very  uneven  on  the  different  parts  of 
the  teeth.  Frequently  the  occlusion  is  such  that  the  wear  comes 
mostly  on  the  buccal  cusps  of  the  lower  teeth  and  the  lingual 
cusps  of  the  upper  teeth.  Normally  the  upper  incisors  overlap 
the  lower  and  the  result  at  first  is  wear  from  the  labial  of  the 
lower  and  the  lingual  of  the  upper  incisors.  If  the  wear  of  the 
molars  allows  the  jaws  to  close  more,  or  shortens  the  teeth 
generally,  the  occlusion  of  the  front  teeth  tends  to  come  directly 
end  to  end,  by  the  movement  of  the  lower  jaw  forward  as  it  closes 
more.  At  the  same  time,  it  often  happens  that  in  the  molars  and 
bicuspids  the  abrasion  becomes  more  and  more  one-sided  on  the 
individual  teeth.  The  lower  molars  and  bicuspids  are  worn  on 
the  buccal  sides,  while  the  upper  are  worn  on  their  lingual  sides. 
This  will  go  on  until  the  shape  of  the  occlusal  surfaces  are  such 
that  the  teeth  slide  together  instead  of  meeting  with  each  other 
squarely  in  occlusion.  This  occasionally  places  the  patient  in 
bad  condition  for  mastication  of  food. 

Treatment  of  abrasion.  Not  much  can  be  done  for  this  con- 
dition. It  has  not  seemed  to  be  very  amenable  to  treatment. 
Some  effort  has  been  made,  but  it  seems,  from  a  review  of  the 
literature,  that  this  has  been  rather  spasmodic  and  without  suffi- 
cient observation  and  discussion  to  develop  reliable  plans  of 
procedure.  This  subject  needs  further  study  and  reports  of 
results,  with  models  made  when  the  work  is  undertaken,  when 
it  is  finished,  and  after  five,  ten  and  fifteen  years  of  usage,  in 
order  to  arrive  at  satisfactory  conclusions  regarding  the  advan- 
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tages  of  this  or  that  plan.  Although  I  have  had  -wide  observation 
of  these  cases  and  the  results  of  efforts  at  treatment,  I  have  not 
followed  it  with  suitable  models  and  that  completeness  of  rec- 
ords which  now  seem  so  necessary  to  accuracy  of  statement.  But 
a  few  things  seem  to  be  well  established.  The  greatest  difficulty 
is  to  make  a  prognosis  that  will  serve  as  a  sufficient  basis  of  treat- 
ment, early  enough  to  render  the  best  form  of  treatment  effec- 
tive. If  from  the  conditions  present  one  could  foresee  what  the 
condition  would  be  ten  or  twenty  years  later  without  treatment, 
it  would  place  the  whole  matter  in  a  different  light.  We  have 
been  too  much  inclined  to  allow  these  cases  of  abrasion  to  go 
on  until  the  teeth  are  excessively  shortened  and  otherwise  in  bad 
shape,  and  then  undertake  wholesale  operations  of  building  up 
with  large  fillings,  crowns  and  bridges.  My  observation  has 
led  me  to  prefer  more  conservative  treatment  begun  at  an  earlier 
period.  In  many  cases,  if  taken  early,  much  aid  can  be  rendered 
those  whose  teeth  are  wearing  away  abnormally  by  making  fill- 
ings in  certain  teeth  that  will  take  the  weight  of  the  occlusion 
for  a  considerable  time  and  save  much  of  the  wear  of  other  teeth, 
or,  in  building  up  certain  worn  cusps,  that  will  prevent  certain 
sliding  movements.  Careful  selections  should  be  made  of  the 
particular  teeth  to  receive  fillings  so  that  the  two  sides  of  the 
mouth  will  remain  fairly  and  equally  balanced  to  the  pressure 
of  the  occlusion.  Other  certain  worn  cusps  should  be  built  up 
to  prevent  excessive  sliding  of  the  teeth  laterally.  Observation 
of  the  results  of  efforts  that  have  been  made  at  the  wholesale 
building  up  of  worn  teeth  has  not  given  sufficient  confidence  in 
this  practice  to  recommend  it  very  favorably.  It  is  a  long  and 
severe  undertaking  for  both  operator  and  patient,  and  within 
a  few  years  some  part  of  this  operation  is  pretty  certain  to  fail 
and  make  the  case  worse  than  if  it  had  not  been  done.  A  few 
well  chosen  fillings  which  will  serve  to  limit  the  abrasion  and 
excessive  sliding  movements  seem  to  have  given  better  service. 
In  cases  of  excessive  wear,  the  general  rule  is  that  there  has 
been  a  fault  in  the  intercusping  of  the  teeth  in  such  a  way  as  to 
permit  excessive  lateral  motion.  This  is  first  brought  to  notice 
by  the  excessive  wear  for  the  time  of  life  of  certain  cusps  which 
liave  worn  first  at  their  points  instead  of  upon  their  slopes,  as 
should  be  the  case  if  the  intercusping  were  normal.  Then  the 
question  of  judiciously  limiting  this  excessive  lateral  motion 
should  be  studied.  It  will  often  be  found  that  the  building  up 
of  the  worn  cusps  will  do  most  good.  If  there  are  several  of 
them  in  opposite  jaws  that  have  slid  over  each  other  and  have 
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been  ■worn  in  the  process,  these  should  be  built  up  at  once,  making 
the  fillings  as  hard  and  substantial  as  possible.  These  fillings 
will  take  the  wear  for  several  years.  If  later  the  enamel  of  the 
points  of  others  have  worn  until  the  dentin  appears,  they  should 
be  built  up  in  the  same  way.  In  this  way,  hindrances  to  the 
abrasion  may  be  continually  placed  which  will  serve  to  limit  it 
and  keep  it  within  reasonable  bounds. 

In  such  a  case  as  that  shown  in  Figure  300,  in  which  the 
cusps  are  worn  flat  and  the  dentin  has  begun  to  be  cupped  out, 
if  the  cusps  had  been  built  up  earlier,  or  as  soon  as  the  dentin 
had  been  exposed,  much  of  the  wear  on  these  and  other  teeth 
would  have  been  prevented.  As  it  stands,  sufficient  cavities  may 
yet  be  cut  and  strong  cusps  built,  which  will  intercusp  with  simi- 
lar building  on  the  lower  teeth,  so  shaping  them  that  the  teeth  will 
slide  into  full  occlusion  normally.  The  wear  will  thus  be  greatly 
limited  upon  all  of  the  denture.  This  building  should,  of  course, 
include  both  sides  of  the  mouth.  Generally,  more  should  not 
be  undertaken  at  one  time.  Later,  other  teeth  may  be  treated 
as  necessary,  but  on  the  same  plan.  To  do  this  best,  requires  a 
careful  study  of  the  occlusion  and  of  the  motions  of  the  lower 
jaw.  The  recent  methods  of  obtaining  models  so  mounted  as  to 
show  the  motions  of  the  lower  teeth  will,  as  they  are  devel- 
oped, do  much  toward  explaining  the  relations  of  this  wear  to 
motion  and  assist  in  the  development  of  the  treatment  of  exces- 
sive abrasion.  By  this  method,  the  building  of  cusps  can  be 
more  methodically  done  than  is  possible  by  noting  the  motions 
of  the  jaws  without  measurements. 

It  is  certain  that  some  well  chosen  work  with  this  idea  in 
view  will  greatly  increase  the  usefulness  of  the  teeth,  without 
burdening  the  patient  with  extensive  operations  done  at  one  time. 
Fillings  made  as  proposed  would  generally  be  small  and  easily 
done.  They  would  be  spread  over  considerable  time.  Some 
would  be  worn  away  by  the  friction  of  mastication;  cutting 
deeper  and  renewing  them  would  become  necessary.  The  most 
extensive  fillings  in  the  first  instance  would  be  in  the  incisors, 
in  which  the  cutting  edges  have  been  worn  until  more  or  less 
of  the  dentin  has  become  exposed.  One  series  of  illustrations 
in  which  the  abrasion  has  been  allowed  to  become  excessive  will 
be  given.  As  the  rule,  however,  the  wear  of  incisor  teeth  should 
be  limited  by  such  care  of  the  bicuspids  and  molars  as  will  relieve 
them  of  the  stress  of  the  occlusion,  rather  than  by  building  fill- 
ings in  them. 

Figure  305  shows  the  abraded  cutting  edge  of  the  central 
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Flos.    305-310.      A   siM'ius   illiisUiiUlli;  tlif   ULatlni-nt  uf   abrasion. 
Fig.   30.5.     The  central   incisors,   badly  worn. 


Fio.  306.     A  labial  view  of  the  teeth.     The  lighter  area  shows  the  probable  form  of   tlie  uortion 
removed  by  abrasion. 


FlQ.  307. 


Fia.  308. 


i^> 


Fig.  309. 


Via.  310. 


Fig.   307.     The  preparation  of  these  for  filling  with  gold. 

Fio.  308.     An  incisal  view  of  the  teeth  with  the  finished  fillings  in  place. 

Fio.  309.  A  lahio-lingual  section  of  the  finished  case,  illustratins  more  fully  the  cavity  prepara- 
tion. Notice  that  the  labial  wall  is  much  thicker  and  stronger  than  the  lingual  in  order  that  it  may 
endure  the  severe  strain  of  usage.  The  light  area  to  the  incisal  of  the  filling  shows  the  portion  of  the 
nonnal  tooth  form  not  built  up. 

Fio.  310.     A  labial  view  of  the  finished  case, 
disturbing  the  occlusion. 


Such  restorations  can  be  made  without  seriously 
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incisors,  and  Figure  306  shows  the  amount  of  tooth  tissue  lost 
beyond  what  would  be  normal  wear  for  the  age  of  the  patient. 
The  lighter  portion  in  Figure  306  is  that  which  has  disappeared, 
and  shortens  the  labial  surfaces  about  one-third.  These  teeth 
are  prepared  for  filling  by  cutting  out  considerable  dentin,  form- 
ing a  boxlike  cavity,  so  disposing  the  cutting  as  to  give  the 
strongest  walls  possible  with  bulk  enough  of  the  filling  material 
to  amply  support  the  breadth  of  surface  receiving  the  stress  of 
the  lower  teeth.  This  is  shown  in  Figure  307.  With  the  amount 
of  abrasion  here  shown,  we  may  safely  presume  that  consider- 
able recession  of  the  pulp  of  the  tooth  has  occurred  and  may  cut 
deeper  into  the  crown  without  danger  of  exposure  of  the  pulp 
than  we  could  do  otherwise.  This  fact  indicates  that  the  case 
would  have  done  better  if  a  filling  had  been  made  earlier  and  the 
present  operation  left  to  be  done  after  the  first  had  been  worn 
out  by  the  friction  of  mastication.  A  better  idea  of  the  cavity 
preparation  will  be  had  by  examination  of  the  labio-lingual  sec- 
tion through  the  filling  shown  in  Figure  309.  Notice  that  the 
labial  wall  of  the  cavity  has  been  made  much  stronger  than  the 
lingual.  At  the  angles  of  the  cavity,  fairly  strong  retention 
points  have  been  made  so  that  the  filling  will  be  retained  until 
about  the  last  of  it  has  been  removed  by  friction.  Otherwise 
the  walls,  after  rounding  in  from  the  incisal,  are  about  parallel. 
Figure  308  shows  the  incisal  view  of  the  teeth  as  filled,  and  Fig- 
ure 310  shows  the  same  from  the  labial  view. 

Fillings  of  this  nature  should  be  made  with  the  view  of 
standing  the  friction  of  mastication  —  the  rubbing  under  pres- 
sure, and  the  continued  heavy  pounding  in  the  striking  of  the 
lower  teeth  against  them.  Therefore,  they  should  have  the  flat 
seat  and  the  square  angles  of  this  with  the  surrounding  walls, 
shown  in  Figure  309,  to  give  them  the  greatest  possible  stability 
under  stress.  The  filling  should  be  built  very  solidly  in  every 
part  and  be  made  as  hard  as  practicable  by  additional  malleting 
throughout.  The  term  "throughout"  is  used  advisedly  here, 
for  the  intention  is  that  this  filling  shall  be  literally  worn  out 
to  the  last  bit  by  the  friction  of  mastication. 

But  in  this  there  is  a  difficulty  that  may  limit  the  amount 
that  may  be  worn  away.  By  studying  the  filling  and  the  cavity 
walls  in  Figure  309,  it  will  be  noted  that  when  this  filling  has 
worn  to  about  a  certain  point,  the  dentin  on  the  labial,  and  to  a 
lesser  extent  on  the  lingual,  will  again  become  exposed  to  abra- 
sion. This  will  immediately  begin  to  cup  out  by  wearing  deeper 
than  the  exposed  enamel  or  the  filling.    This  wear  may  produce 
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conditions  which  will  demand  the  renewal  of  the  filling  when  it 
is  only  half  or  two-thirds  worn.  Then  another  filling  should  be 
made  furnishing  more  material  for  wear  and  further  prolonging 
the  sustaining  power  and  the  usefulness  of  the  tooth. 

In  the  above  treatment  no  effort  is  made  toward  opening 
the  bite.  The  filling  is  built  up  as  much  as  the  occlusion  will 
allow,  without  too  much  annoyance  to  the  patient.  Several  such 
fillings  will  do  much  to  sustain  the  occlusion  and  reduce  the 
amount  of  abrasion.  One  or  two  together  can  be  made  in  this 
way  at  considerable  intervals  of  time,  adding  one  or  two  more 
when  indications  suggest  the  necessity.  The  choice  of  the  par- 
ticular teeth  to  build  up  is  of  much  importance.  This  choice  can 
in  no  wise  be  indicated  except  by  the  study  of  the  individual  case. 

One  of  the  difficulties  met  with,  but  not  yet  fully  appre- 
ciated by  the  general  profession,  in  treating  these  cases  by  the 
use  of  artificial  crowns,  has  been,  that  when  the  teeth  are  so 
worn  as  to  justify  such  a  procedure,  the  arch  has  been  much 
shortened  in  a  measurement  from  the  mesial  surface  of  the  third 
molar  upon  one  side  around  the  arch  to  the  mesial  surface  of  the 
third  molar  on  the  other  side,  and  the  necks  of  the  teeth  are 
crowded  together.  Bands  can  not  be  put  on  the  teeth  and  give 
sufficient  room  for  a  healthy  gum  septum,  and  disease  of  the 
peridental  membranes  soon  wrecks  the  case.  Some  of  these  cases 
would  do  better  to  remove  a  number  of  the  teeth  and  substitute 
moderately  short  bridges. 

I  have  had  considerable  experience  in  building  up  badly 
worn  teeth  with  gold,  artificial  crowns  and  bridges  to  fill  gaps. 
In  some  instances,  wholesale  work  has  been  made,  opening  the 
bite  to  the  normal,  requiring  more  than  a  quarter-inch  of  separa- 
tion of  the  jaws.  Experience  shows  that  patients  soon  recover 
from  the  difficulty  which  occurs  from  the  sudden  additions  to  the 
length  of  the  teeth.  Some  of  these  eases  have  done  well  for  many 
years,  but  the  larger  number  of  my  own,  as  well  as  those  coming 
under  my  observation  done  by  others,  have  met  with  mishaps 
which  unexpectedly  wrecked  them  in  some  important  part.  In 
one  of  my  cases  in  which  I  had  opened  the  bite  about  three- 
eighths  of  an  inch,  using  fillings,  crowns  and  two  short  bridges, 
the  patient  did  nicely  after  recovering  from  the  awkwardness 
occasioned  by  opening  the  bite.  Five  years  later  one  of  the 
bridges  was  found  loose  at  one  end.  Examination  disclosed 
what  seemed  to  be  complete  absorption  of  the  root  to  which  it 
was  attached.  The  bridge  was  extended  to  the  next  tooth.  Two 
years  later  the  root,  supposed  to  have  been  completely  absorbed. 


ABRASION    OF    THE   TEETH.  223 

made  its  appearance  under  bridge  and  proceeded  to  make 
trouble.  Its  removal  proved  an  ugly  operation,  for,  while  the 
root  was  being  absorbed  about  its  middle  and  gingival  third,  the 
apical  third  had  added  cementum  and  was  greatly  enlarged. 
When  this  was  done,  no  other  trouble  appeared  and,  after  twenty 
years,  all  is  in  excellent  condition.  Not  a  single  pulp  was 
removed  from  any  tooth  in  the  preparation  for  crowns  or  abut- 
ments of  bridges,  except  from  the  one  root  that  was  absorbed. 
The  only  gold  visible  is  that  protecting  the  cutting  edges  of  the 
porcelain  in  the  teeth  in  the  front  of  the  mouth.  As  the  force  of 
the  bite  in  this  case  was  over  two  hundred  pounds,  that  protec- 
tion was  a  necessity. 

In  this  case  the  mishap  did  not  mean  ruin.  But  mishaps 
have  meant  ruin  in  too  many  cases  for  me  to  strongly  recommend 
extensive  building.  Difficulties  are  particularly  apt  to  multiply 
when  many  pulps  are  removed.  Kemoval  of  pulps  and  filling 
roots  becomes  especially  dangerous  when  much  calcification  has 
occurred  in  the  pulp  chambers  and  root  canals.  When  excessive 
wear  has  occurred,  it  must  be  let  alone  or  the  heavy  series  of 
operations  undertaken,  if  anything  like  a  complete  restoration 
is  to  be  made.  The  case  should  present  very  favorable  condi- 
tions to  justify  the  undertaking ;  such  is  the  teaching  of  experi- 
ence. Dentists  will  do  well  to  prevent  such  cases  rather  than 
attempt  to  cure  them. 
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Physical  Properties  of  Filling   Materials  and  the 
Correlation  of  Forces  Concerned. 

Filling  Matebials. 

TBTE  filling  materials  at  present  in  use  for  permanent  opera- 
tions are  gold,  which  holds  first  place,  and  amalgam,  which 
holds  second  place  in  value.  Added  to  these,  a  few  good  men 
would  reckon  tin  as  holding  an  important  place,  but  the  general 
judgment  of  the  dental  profession  would  seem  to  consign  tin 
to  a  very  obscure  position  as  a  filling  material,  as,  nowadays, 
very  few  make  much  use  of  it.  Recently  inlays  of  porcelain  and 
of  gold  are  assuming  prominence  as  filling  materials  and  are 
being  pushed  to  the  front  by  many  skillful  operators. 

The  filling  materials  for  temporary  operations  are  the 
cements,  especially  the  oxyphosphate  of  zinc  cements,  and  the 
different  preparations  of  gutta-percha. 

The  qualities  most  desired  in  a  filling  material  for  perma- 
nent operations  are  indestructibility  in  the  fluids  of  the  mouth, 
adaptability  to  the  walls  of  cavities,  freedom  from  shrinkage 
or  expansion  after  having  been  made  into  fillings,  resistance  to 
attrition  and  sustaining  power  against  the  force  of  mastication. 

The  qualities  of  secondary  importance  are  color,  or  appear- 
ance, non-conductivity  of  thermal  impressions,  and  convenience 
of  manipulation. 

Gold.  Of  these  qualities,  gold  seems  to  possess  those  most 
essential  in  much  the  greatest  degree.  It  is  perfectly  indestruc- 
tible in  the  fluids  of  the  mouth ;  it  is  very  perfectly  adaptable  to 
the  walls  of  cavities ;  it  is  free  from  objectionable  shrinkage  or 
expansion;  its  resistance  to  attrition  is  good  and  it  sustains 
the  force  of  mastication  better  than  amalgam. 

The  greatest  intrinsic  worth  of  gold  as  a  filling  material 
lies  in  the  fact  that  it  may  be  adapted  to  cavity  walls  with  great 
force,  and  is  capable  of  immediately  and  permanently  sustain- 
ing that  forcible  adaptation.  Dentin  is  one  of  the  most  elastic 
substances  known.  It  is  this  elasticity  that  renders  it  so  pre- 
eminent for  billiard  balls.    Its  range  of  elasticity  is  short  as 
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compared  with  that  of  soft  India  rubber,  or  even  with  well  vul- 
canized hard  rubber,  but  it  is  much  longer  than  the  range  of 
elasticity  of  hard  steel.  In  this,  it  is  more  comparable  with  the 
range  of  elasticity  of  well  tempered  spring  steel.  Its  force  of 
elasticity  is  much  greater  than  the  force  of  elasticity  of  vulcan- 
ized rubber  and  much  less  than  the  force  of  the  elasticity  of  steel. 
The  force  of  elasticity  in  dentin  is  closely  comparable  to  the 
sustaining  power  of  hammered  pure  gold.  By  measurement,  the 
elasticity  of  human  dentin  is  found  to  be  5  per  cent  under  a 
stress  of  300  pounds  on  blocks  1-10  inch  square.  At  350  pounds 
this  may  be  increased  to  from  7  per  cent  to  8  per  cent  without 
injury  to  the  dentin.  Blocks  of  the  same  size  of  hammered  pure 
gold  are  compressed  2.09  per  cent  (average)  by  a  stress  of  300 
pounds.  If  the  blocks  of  gold  are  fully  annealed,  they  may  be 
compressed  13.14  per  cent  (average)  by  300  pounds  stress.  The 
resistance  of  gold  fillings  to  compression  may  be  made  anything 
between  these  figures  by  more  or  less  hardening  by  malleting 
in  their  placement.  The  strength  of  the  grip  of  the  elastic  cav- 
ity walls  upon  the  filling  will  depend  directly  upon  the  force 
with  which  the  gold  is  wedged  between  them.  It  seems  from 
these  comparative  measurements  that,  bulk  for  bulk,  the  force 
of  elasticity  of  human  dentin,  when  put  to  its  full  limit,  is  capa- 
ble of  pushing  hammered  gold  aside  so  strongly  as  to  change 
the  form  of  the  gold  for  a  partial  accommodation  of  its  elasticity, 
but  that  a  large  residual  elasticity  will  remain  in  the  walls  of 
the  cavity  sustained  by  the  gold  and  exerting  permanently  a 
very  powerful  grip  on  the  gold  wedged  into  it.  It  is  this  quality 
of  gold  in  its  relation  to  the  quality  of  elasticity  and  strength 
of  dentin,  or  the  mutual  relations  of  these  qualities  in  the  two 
substances,  combined  with  the  indestructibility  of  gold,  that 
renders  gold  so  preeminent  as  a  filling  material.  No  other  known 
filling  material  can  be  so  worked  against  the  walls  of  a  cavity 
as  to  make  such  full  use  of  the  sustaining  power  of  the  elasticity 
of  the  dentin.  Any  expansion  of  gold  by  thermal  changes  occur- 
ing  in  fillings  is  immediately  and  completely  accommodated  by 
this  elasticity  of  the  dentin  and  can  be  of  no  consequence  what- 
ever. 

Of  the  secondary  qualities  gold  is  not  so  good.  It  conducts 
thermal  impressions  strongly,  its  yellow  color  is  objectionable, 
and  it  is  not  very  convenient  of  manipulation.  Indeed,  it  may 
be  said  of  this  last  quality  that  its  successful  manipulation 
requires  much  study  and  careful  experience,  and  yet,  when  this 
study  is  given  it  and  the  required  experience  has  been  obtained, 
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it  may  be  worked  into  fillings  more  perfectly  than  any  other 
material. 

Amalgam.  As  alloys  for  amalgam  are  at  present  prepared 
by  the  best  makers,  it  is  possessed  of  the  first  qualities  in  a  high 
degree,  yet  inferior  to  gold  in  all.  It  is  not  completely  indestruc- 
tible in  the  fluids  of  the  mouth,  but  oxidizes  or  sulphurets  slightly, 
just  sufficient  to  change  its  color  from  a  silvery  whiteness  to 
brown  or  black,  and  this  can  not  be  prevented.  Its  adaptability 
to  the  walls  of  cavities  is  not  so  perfect  as  that  of  gold,  though 
apparently  so  easy  as  to  be  very  deceptive.  This  is  one  of  its 
greatest  weaknesses.  Much  careful  study  and  experience  are 
required  to  work  it  well.  Its  resistance  to  attrition  is  good ;  its 
capability  of  resistance  to  the  force  of  mastication  is  excellent 
in  the  material  itself.  But  at  the  time  it  is  placed  in  the  cavity 
in  a  tooth,  it  is  too  soft  and  yielding  to  sustain  any  considerable 
degree  of  the  elasticity  of  dentin,  and  the  sustaining  power  this 
mutual  relation  would  give  is  lost  to  amalgam.  No  matter  with 
what  force  the  condensation  and  wedging  is  made  against  the 
walls  of  the  cavity,  this  material  will  yield,  will  be  pushed  aside 
and  its  form  so  changed  as  to  accommodate  this  elasticity  almost 
or  quite  completely;  and  the  additional  sustaining  power  that 
this  mutual  relation  of  the  cavity  walls  and  the  filling  material 
—  the  grip  of  the  cavity  on  the  filling,  which  is  the  prominent 
feature  in  gold,  is  lost  to  amalgam  even  with  the  best  possible 
manipulation.  This  in  itself  must  ever  confine  amalgam  to  an 
inferior  place  as  compared  with  gold  as  a  filling  material. 

The  possible  shrinkage  or  expansion  of  amalgam  after  the 
filling  is  made  must  ever  be  a  shadow  over  its  usefulness.  Though 
when  all  due  care  is  taken  in  making  and  testing  alloys  to  see 
that  the  balance  of  the  metals  is  exactly  correct,  this  difficulty 
is  eliminated.  Yet  the  fear  that  this  has  not  been  perfectly  done 
will  be  present. 

Much  of  the  difficulty  attending  the  use  of  amalgam  arises 
from  a  lack  of  an  understanding  of  its  qualities.  It  is  a  metallic 
compound  in  which  each  element  entering  into  the  alloy  exerts 
its  special  influence  upon  the  qualities  of  the  product;  and  these 
qualities  are  varied  with  every  little  change  in  its  composition. 
These  changes  of  qualities  and  the  laws  controlling  them,  though 
well  made  out,  are  as  yet  understood  by  but  few  makers  of  amal- 
gam alloys  and  are  not  generally  understood  by  the  dental  pro- 
fession. For  these  reasons,  dentists  are  in  constant  danger  of 
using  amalgam  alloys  with  which  good  fillings  can  not  be  made 
because  of  shrinkage  or  expansion  of  the  material  after  being 
made  into  fillings. 
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In  secondary  qualities  its  color  is  bad,  so  bad,  indeed,  that 
it  should  never  be  used  in  the  front  teeth  on  this  account.  Its 
conductivity  of  thermal  changes  is  nearly  equal  to  that  of  gold. 
Its  working  qualities  render  it  much  more  convenient  than  gold 
in  very  large  and  difficult  cavities.  It  can  be  placed  much 
quicker,  the  same  expenditure  of  force  is  required,  but  much  less 
time.    Perfection  of  adaptation  is  less  certain. 

Porcelain  and  gold  inlays  will  be  discussed  later. 

FOBMS   OF   GOLD. 

Gold  is  prepared  in  the  form  of  foil  for  filling  teeth.  This 
foil  is  prepared  in  various  thicknesses,  which  are  rated  on  the 
basis  of  the  number  of  grains  in  the  sheet  four  inches  square. 
If  a  sheet  of  this  size  contains  two  grains,  it  is  called  No.  2 ;  if 
three  grains,  No.  3 ;  if  four  grains.  No.  4,  and  so  on  up  to  what 
are  known  as  the  heavy  foils,  such  as  Nos.  30,  60, 120,  etc.  Now- 
adays any  thickness  of  gold  foil  above  No.  10  would  be  regarded 
as  heavy  foil.  Such  numbers  as  60  or  120,  which  were  so  popular 
some  years  ago,  have  practically  gone  out  of  use  in  dentistry. 

Gold  is  also  prepared  for  use  in  filling  teeth  in  the  crystalline 
form.  These  crystals  are  put  up  in  various  kinds  of  masses, 
with  about  as  many  names  as  there  are  makers.  These  forms 
possess  certain  desirable  qualities,  especially  convenience  of 
manipulation.  In  this  respect,  however,  it  is  liable  to  be  very 
deceptive.  In  any  of  these  forms  it  is  much  less  readily  kept  in 
good  working  condition  than  foil,  and  for  this  reason  is  not  so 
certain  in  its  working  properties.  It  often  fails  to  weld  per- 
fectly and  especially  it  is,  except  for  the  most  skilled  manipula- 
tion, very  unreliable  in  adaptation  to  the  margins  of  cavities. 
Great  effort  has  been  made  to  bring  this  form  of  gold  into  gen- 
eral use,  but  the  general  judgment  of  the  dental  profession  has 
seemed  to  be  against  it,  for  foil  has  always  maintained  its  posi- 
tion as  the  form  of  gold  most  used. 

welding  properties  of  gold. 

Gold  prepared  in  the  form  of  foil  or  crystals  welds  per- 
fectly in  the  cold  state  when  clean  surfaces  are  pressed  into 
contact.  It  is  the  only  metal  which  has  this  property  in  a  high 
degree.  In  order  that  the  welding  property  may  be  successfully 
used,  the  surfaces  of  the  gold  must  be  clean.  As  this  property 
of  gold  is  readily  lost  by  improper  care,  it  is  well  to  know  inti- 
mately the  conditions  of  the  development  of  it,  and  the  loss  of  it 
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All  metals,  except  those  known  as  the  noble  metals,  oxidize 
quite  readily  when  exposed  to  the  air ;  that  is,  they  attract  the 
oxygen  of  the  air  and  unite  with  it  to  form  a  film  of  oxide  upon 
the  surface.  This  prevents  the  contact  of  clean  surfaces  and 
therefore  prevents  welding.  Gold,  silver,  platinum  and  mercury 
do  not  oxidize  in  this  way,  and  it  is  for  this  reason  that  they  are 
called  noble  metals.  Silver  and  platinum  do,  however,  attract 
oxygen  to  their  surfaces  in  the  form  of  a  transparent  fihn  of 
condensed  gas  sufficient  to  prevent  their  surfaces  from  coming 
in  contact,  which  prevents  them  from  welding  cold.  Gold  does 
not  attract  oxygen  nor  nitrogen  to  its  surface,  and  it  is  for  this 
reason  that  it  can  be  welded  cold.  Gold  does,  however,  attract 
to  its  surface  certain  gases  that  are  often  present  in  our  atmos- 
phere. These  are  often  condensed  upon  it  in  such  quantities 
as  to  prevent  its  surfaces  from  coming  in  contact  and  destroy, 
temporarily  or  permanently,  its  welding  property.  These,  how- 
ever, do  not  unite  with  the  gold  to  form  any  compound.  They  do 
not  affect  its  purity.  Some  of  these  gases  are  such  as  will  be 
removed  from  the  surface  of  the  gold  by  volatilization  when  heat 
is  applied  (by  annealing),  rendering  the  surface  again  clean, 
with  restoration  of  welding  property.  Other  gases,  notably 
those  of  the  sulphur  and  phosphorus  groups,  condense  upon 
the  surface  of  gold  and  refuse  to  volatilize  by  heat,  and  thus  the 
welding  property  of  the  gold  is  permanently  destroyed.  In 
these  cases  it  seems  probable  that  compounds  in  the  form  of  fixed 
salts  —  non-evaporable  —  are  formed  on  the  surface  of  the  gold. 
A  salt  that  may  be  completely  volatilized  by  heat  may  destroy 
the  welding  property  temporarily.  By  annealing,  such  a  salt 
is  removed  and  the  welding  property  is  restored.  Two  gases 
may  condense  upon  a  metal  and,  in  doing  so,  unite  to  form  a 
compound  —  as  a  salt.  Hydrogen  and  oxygen  are  each  con- 
densed on  platinum.  When  a  platinum  sponge  (so-called)  is 
formed  by  wrapping  precipitated  platinum  in  wet  filtering  paper, 
binding  this  together  with  fine  platinum  wire,  drying  slowly,  and 
then  burning  out  the  paper,  this  will  condense  hydrogen  and 
oxygen  so  rapidly  that  the  heat  developed  will  set  a  jet  of  hydro- 
gen gas  on  fire.  This  forms  what  has  been  called  the  philoso- 
pher's lamp.  In  this  the  gases  unite  to  form  water.  Gases 
collecting  on  gold  wiU  generally  be  met  by  others  with  which 
they  will  form  a  salt. 

These  general  facts  with  regard  to  gold  may  readily  be 
illustrated  by  a  few  simple  experiments,  which  any  one  with  a 
reasonable  familiarity  with  inorganic  chemistry  can  perform. 
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Ammonia  is  strongly  attracted  to  gold.  Place  a  small  quantity 
of  spirits  of  ammonia,  or  of  aqua  ammonia,  in  a  large  glass  jar. 
The  ammoniacal  gas  from  this  will  fill  the  space  above  the  liquid. 
Now  take  a  rope  of  gold,  which  has  been  annealed  and  the  weld- 
ing property  of  which  is  perfect,  and  swing  it  by  a  cotton  thread 
above  the  liquid  in  the  jar  and  replace  the  cork.  In  fifteen  min- 
utes remove  the  gold  and  try  its  welding  property.  It  will  not 
weld  any  more  than  so  much  tissue  paper.  Another  rope  of  gold 
is  swung  above  strong  chlorin  water ;  the  welding  property  will 
be  completely  destroyed  in  two  minutes.  Now  reanneal  these 
ropes  of  gold ;  the  welding  property  is  completely  restored. 

How  are  we  to  know  that  this  effect  is  produced  by  a  con- 
densation of  gas  on  the  surface  of  the  gold?  Place  a  rope  of 
gold,  first  in  chlorin  gas  for  ten  minutes,  and  then  transfer  it 
to  ammonia  for  an  equal  time.  As  these  two  gases  unite  to  form 
a  volatile  salt  —  ammonium  chlorid  —  which  readily  crystal- 
lizes upon  any  cold  substance,  place  the  gold  thus  treated  in  a 
long  test  tube  and  heat  it  quickly  over  a  Bimsen  burner.  Imme- 
diately white  fumes  begin  to  leave  the  gold,  and  these  crystallize 
in  a  white  ring  on  the  colder  portion  of  the  test  tube.  Chemical 
examination  of  these  crystals  shows  them  to  be  ammonium 
chlorid.  This  should  occur  only  by  the  condensation  of  the  gases 
on  the  gold,  and  the  amount  formed  shows  this  condensation  to 
be  in  very  considerable  quantity.  The  experiment  may  be  varied 
by  placing  the  gold  first  in  the  gaseous  ammonia,  and  then  trans- 
ferring to  the  chlorin,  but  in  this  case,  there  will  not  be  so  large 
an  amount  of  the  ammonium  chlorid  formed,  for  the  reason 
that  the  ammonia  is  not  condensed  on  the  gold  in  so  large  a  quan- 
tity as  the  chlorin. 

In  this  experiment,  the  salt  formed  is  volatile,  and  the  gold 
is  readily  cleaned  by  heat.  But  suppose  the  salt  formed  were  a 
fixed  salt  that  does  not  volatilize  at  the  annealing  temperature? 
Then  the  welding  property  of  the  gold  is  permanently  destroyed. 
This  is  what  often  occurs  when  the  gold  is  not  well  protected. 
One  of  the  principal  reasons  why  the  crystalline  forms  of  gold 
are  more  difficult  to  keep  in  good  condition  than  foil  is  the  fact 
that  the  crystals  form  a  sponge  which  more  readily  takes  up 
and  holds  gases. 

By  careful  experiment  it  has  been  found  that  acid  gases  are 
most  likely  to  permanently  obscure  the  welding  property  of 
gold;  hence,  if  the  gold  be  kept  in  an  atmosphere  containing 
a  liberal  per  cent  of  ammonia,  ammonium  salts  will  be  formed 
on  the  gold.    These  salts  are  readily  volatile ;  hence  gold  so  kept 
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will  always  be  readily  cleaned  by  annealing  and  its  welding 
property  restored. 

We  may  use  gold,  non-cohesive  or  cohesive,  as  we  choose, 
from  the  same  book,  or  the  same  sheet,  by  simply  keeping  it  in 
a  drawer  containing  a  small  bottle  in  which  a  bit  of  sponge,  punk 
or  cotton  is  placed,  and  occasionally  saturated  with  spirits  of 
ammonia.  Used  without  annealing,  this  will  be  perfectly  non- 
cohesive,  or,  when  annealed,  will  be  perfectly  cohesive.  This 
should  be  taken  advantage  of  in  keeping  gold  in  good  condition 
for  use  in  either  form. 

ANNEALING   GOLD. 

Gold  is  annealed  to  develop  its  welding  property.  This 
annealing  is  not  for  the  purpose  of  softening  the  metal,  as  in 
annealing  plate,  but  for  the  purpose  of  cleaning  the  surface  of 
the  gold  by  volatilizing  any  gaseous  film  that  may  have  col- 
lected upon  it.  The  annealing  of  a  metal  plate  during  the  proc- 
ess of  swaging  is  for  the  purpose  of  softening  it  or  restoring  it 
to  its  former  condition  of  softness  which  has  been  lost  by  the 
violence  used  in  hammering  or  bending  it.  This  meaning  of 
annealing  should  be  held  distinct  from  the  meaning  of  the  word 
as  used  in  its  relation  to  annealing  gold  foil.  This  is  for  cleaning 
the  gold,  not  for  softening  it.  This  purpose  is  explained  suffi- 
ciently in  the  preceding  article.  The  best  means  of  accomplish- 
ing this  will  depend  somewhat  upon  circumstances.  For  the 
general  work  of  filling  teeth,  the  annealing  is  very  well  done  in 
the  flame  of  the  alcohol  lamp  or  the  flame  of  a  small  Bunsen 
burner.  The  element  of  time  is  important  in  annealing,  particu- 
larly if  the  annealing  is  done  at  low  temperatures,  for  the  gases 
are  not  driven  off  at  once  unless  a  full  red  heat  is  obtained. 
Therefore,  in  annealing  in  the  flame  of  an  alcohol  lamp  or  small 
Bunsen  burner,  the  gold  should  always  be  brought  to  a  glow, 
and  so  held  for  a  moment  or  two.  It  is  also  necessary  to  the 
best  results  that  every  particle  of  the  gold  be  brought  to  a  glow. 
In  taking  up  the  gold  with  the  pliers,  that  portion  of  it  that  is 
caught  between  the  beaks  and  that  very  close  to  the  beaks,  will 
not  be  heated  sufficiently  to  develop  its  welding  property.  This 
will  introduce  into  the  filling  spots  of  failure  to  weld  and  greatly 
impair  the  strength  of  the  work.  For  this  reason  great  care 
should  be  exercised  in  annealing  to  see  that  all  parts  of  the  gold 
are  brought  fully  to  a  glow.  This  is  especially  important  when 
an  angle  is  to  be  built  up,  as  in  the  restoration  of  the  angle  of  an 
incisor,  or  when  a  very  solid  surface  is  to  be  made,  as  upon  the 
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occlusal  surface  of  a  molar  that  will  receive  severe  wear.  Pit- 
ting of  the  surface  of  fillings  is  in  a  large  degree  the  result  of 
the  introduction  of  bits  of  gold  that  have  not  been  sufficiently 
annealed.  To  prevent  the  possibility  of  this,  it  is  well  to  first 
anneal  one  part  and  then  lay  down  the  piece  and  catch  it  at 
another  point  and  anneal  again. 

While  the  gold  should  be  heated  to  redness,  it  should  not  be 
heated  to  the  melting  point.  This  ruins  the  plasticity  of  the  foil 
and  makes  it  impossible  to  properly  condense  it.  To  avoid  these 
difficulties,  the  gold  may  be  annealed  upon  a  tray  over  the  flame 
of  the  lamp.  A  number  of  devices  for  this  purpose  can  be  had, 
most  of  which  are  convenient  and  effective.  The  tray  may  be 
made  of  metal,  of  porcelain  or  of  mica ;  it  does  not  seem  to  make 
much  difference  which  is  used.  In  annealing  in  this  way,  the 
gold  may  conveniently  be  exposed  to  the  heat  for  a  considerable 
time,  and  therefore  a  full  red  heat  is  not  necessary  to  the  com- 
plete development  of  the  welding  property.  When  done  in  this 
way,  there  is  no  danger  of  hardening  the  gold  by  melting  por- 
tions of  it.  However,  the  heat  must  closely  approach  the  point 
of  redness  to  be  effective.  Another  advantage  is  that  all  parts 
of  the  gold  will  become  equally  annealed. 

The  disadvantages  of  this  method  are  the  presence  of  such 
an  apparatus  upon  the  bracket,  which  is  needed  for  operating 
instruments,  and  that  the  gold  spread  upon  the  annealing  tray 
is  liable  to  movement  by  every  motion,  or  in  the  effort  to  lift 
pieces  from  it;  and  they  roll  together  and  stick  to  each  other 
in  such  a  way  as  to  cause  much  annoyance  and  delay  in  handling 
them.  Much  of  this  annoyance  can  be  avoided  by  having  a  tray 
that  is  so  roughened  as  to  prevent  the  rolling  or  sliding  of  the 
gold.  The  electric  annealer  is  the  most  perfect  appliance  yet 
devised  for  this  purpose.  Its  use,  however,  requires  the  electric 
attachments  and  arrangements  for  the  control  of  the  current. 
In  offices  in  which  electricity  is  available,  the  electric  annealer 
should  be  employed  because  of  its  greater  effectiveness,  its 
greater  convenience  and  its  greater  neatness.  The  apparatus 
is  much  less  bulky,  is  not  so  high,  and  the  gold  is  not  so  liable 
to  be  disturbed  by  shaking;  the  heat  is  more  evenly  distributed 
and  is  under  more  perfect  control.  It  is,  therefore,  in  every 
respect,  more  desirable. 


232  THE   TECHNICAL  PEOCEDUBES  IN  PILLINQ   TEETH. 


The  Specific  Gravity  and  Resistance  to  Ceushing  Stbess  of 

PuBE  Gold  in  Vaeying  Physical  Conditions 

AND  IN  Fillings. 

The  specific  gravity  of  substances  is  an  expression  of  their 
weight  as  compared  with  the  weight  of  an  equal  bulk  of  pure 
water.  As  water  itself,  and  also  the  substances  compared,  are 
subject  to  contraction  and  expansion  by  temperature  changes,  it 
is  necessary  to  establish  a  definite  temperature  at  which  this 
comparison  shall  be  made.  In  this  particular,  there  have  been 
differences  in  the  practice  of  scientific  men.  At  present  the 
most  general  preference  is  39  degrees,  or  its  equivalent  centi- 
grade, which  is  the  maximum  density  of  water.  This,  however, 
is  a  very  difiBcult  temperature  to  maintain  in  doing  such  delicate 
work,  and  many  prefer  a  temperature  of  60  degrees  F.  The  spe- 
cific gravity  is  found  by  weighing  the  object,  such  as  a  mass  of 
gold,  first  in  the  air  and  then  weighing  it  suspended  in  water. 

If  a  mass  of  gold  is  weighed  in  air,  and  the  weight  is  found 
to  be  722  milligrams,  and  then  weighed  suspended  in  water, 
and  the  difference  is  found  to  be  38  milligrams,  this  difference 
is  the  exact  weight  of  the  bulk  of  water  displaced  by  the  bulk  of 
gold  suspended  in  it.  As  a  cubic  centimeter  of  water  weighs  one 
gram,  the  bulk  of  water  displaced  equals  38  thousandths  of  a 
cubic  centimeter  and  exactly  equals  the  bulk  of  gold.  If  we 
divide  the  weight  of  gold  (722  milligrams)  by  the  weight  of  the 
bulk  of  water  displaced  (38  milligrams),  (722-38=19)  we  find 
the  gold  nineteen  times  heavier  than  water.  Then  the  specific 
gravity  is  said  to  be  19  for  that  nugget  of  gold.  This  example 
is  close  to  the  usual  specific  gravity  of  pure  gold  when  cast,  as 
in  an  ingot.  Pure  gold  when  annealed  is  a  soft  metal.  When 
laid  upon  a  slab  of  dentin  cut  from  a  human  tooth,  it  may  be 
mashed  or  spread  by  the  force  applied  to  it  without  injury  to 
the  dentin.  By  hammering,  gold  is  made  harder  than  when  in 
the  annealed  state.  It  may  again  be  reduced  to  its  original  state 
of  softness  by  annealing,  i.  e.,  by  heating  to  full  redness.  There- 
fore, by  careful  manipulation  we  are  able  to  make  use  of  gold 
in  any  degree  of  hardness  between  these  two  extremes  of  hard- 
ness and  softness.  Gold  may  be  slightly  condensed  and  its  spe- 
cific gravity  increased  by  hammering  or  rolling,  as  in  making 
gold  plate.  This  makes  the  gold  very  hard,  but,  when  it  is 
annealed,  it  again  becomes  soft  without  losing  its  increased 
density. 
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In  elasticity,  gold  is  very  deficient,  so  much  so  that,  in  its 
annealed  state,  it  is  said  to  be  inelastic.  When  hammered  or 
rolled,  it  attains  some  elasticity  but  not  any  considerable  degree. 
It  may  be  rendered  highly  elastic  by  alloying  with  other  metals, 
notably  with  platinum.  Such  alloys  are  not  used  in  filling  teeth, 
but  sheets  of  platinum  foil  are  covered  with  gold  and  these  again 
reduced  to  foil  and  then  may  be  used  in  filling  teeth.  This  is 
called  platinum-gold  foil. 

The  specific  gravity  of  cast  gold  when  cut  to  a  close  fit,  but 
left  a  little  too  long,  and  compressed  into  a  strong  steel  matrix, 
such  as  is  shown  in  Figures  406,  407,  with  a  heavy  hammer,  was 
found  to  be  19.4.  This  density  was  not  attainable  in  pure  gold 
hammered  without  lateral  support,  which  would  prevent  it  from 
spreading  under  the  hammer.  The  greatest  density  obtained  by 
filling  the  same  steel  matrix  with  gold  foil,  using  a  heavy  hammer, 
will  average  a  little  more  than  when  cast  gold  is  driven  in.  The 
greatest  specific  gravity  obtained  in  this  way  by  the  author  was 
19.42.  The  greatest  density  obtained  by  hammering  gold  in  the 
ordinary  way  without  lateral  support  to  prevent  spreading  was 
19.3.  The  cast  ingot  had  a  specific  gravity  of  19.20  to  19.25  in 
its  different  parts  when  cut  into  four  pieces  and  each  was  exam- 
ined separately. 

The  following  tables  give  information  as  to  the  density  and 
resistance  to  crushing  stress  of  pure  gold  in  varying  physical 
conditions. 

TABLE  SHOWING  SPECIFIC  GRAVITY  OF  PUBE  GOLD,  CAST,  HAMMEEED, 

AND  ANNEALED,  AND  THE  PEE  CENT  OF  SHOETENING  XJNDEE 

A   STBESS   OF   THEEE  HUNDRED    POUNDS   ON 

ONE-TENTH   INCH   CUBES. 

Specific  Gravity.        Percentage  of  Shortening  under 
Stress  of  300  lbs. 
Greatest.         Average.  Least. 

Cast 19.22tol9.25  12.16  10.14  8.30 

Hammered 19.3  2.52  2.09  1.36 

Annealed 19.3  14.41  13.14  12.70 

Ten  experiments  in  each  were  made.  This  table  was  from 
a  single  ingot  chosen  from  the  highest  density  obtained  in  a 
number  of  efforts.  The  ingot  of  less  density  could  generally 
be  brought  to  19.3  with  careful  hammering,  but  did  not  prove 
as  strong  under  stress,  though  the  differences  were  not  very 
great.  The  amount  of  softening  by  annealing  is  especially 
notable. 
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The  above  may  be  compared  with  fillings  made  of  gold  foil 
under  different  conditions  named  below. 

TABLE  SHOWING  SPECIFIC  GRAVITY  OF  GOLD  FILLINGS,   WITH  THE  FEB 

CENT  OF  SHORTENING  UNDER  A  STRESS  OF  THREE  HUNDRED 

POUNDS.       FILLINGS   ONE-TENTH    INCH    CUBES. 

Specific       Percent  of  Shortening 
Gravity.       under  stress  of  300  Iba. 

No.  1.  Gold  foil.  Heavy  mallet  used  with  the  inten- 
tion to  produce  maximum  density 19.38  0.9 

No.  2.  Gold  foil  as  in  No.  1,  except  that  hammer  was 

used 19.42  1.0 

No.  3.  Gold  foil  No.  4  in  ij\r  sheet  pieces.  Mallet  force 
as  in  building  fiUings  exposed  to  unusual  stress. 
Slab  on  table 19.18  1.9 

No.  4.  Same  as  No.  3,  but  filled  more  rapidly 18.61  3.7 

No.  5.  Gold  foil  No.  4  in  j^j  sheet  pieces  with  mallet 
force  same  as  usual  in  filling  teeth.  Slab  on 
cushion ..         17.4  6.4 

No.  6.  Two  half  sheet  cylinders  of  No.  4  foil,  non- 
cohesive,  placed  in  the  bottom  of  the  cavity,  filling 
it  nearly  full.  Cohesive  foil  malleted  upon  them. 
Slab  on  cushion 18.0  39.8 

No.  7.  Cylinders,  i  sheet  each,  non-cohesive  foil  No.  4, 
laid  on  bottom  of  cavity  and  cohesive  gold  mal- 
leted  over.     Slab  on   cushion 18.3  7.3 

No.  8.  Platinum    gold — all    annealed — mallet    force 

ordinary.     Slab  on  cushion 4.8 

No.  9.  Platinum  gold  folds  used  flat.     Ordinary  mallet 

force.     Slab  on  cushion 7.0 

No.  10.  Platinum  gold  foil  No.  60.  Mallet  force  as  in 
building  fillings  much  exposed  to  wear.  Size  of 
point,  5x10  tenths  millimeters.     Slab  on  cushion 0.8 

The  first  four  fillings  in  this  table  are,  of  course,  purely 
experimental  fillings,  made  to  show  what  may  be  done  with  gold 
foil  as  compared  with  cast,  hammered  and  annealed  gold,  as 
shown  in  the  previous  table.  The  endeavor  was  to  make  the 
last  six  as  fillings  may  be  made  in  teeth  in  the  mouth.  None  of 
these  fillings  would  be  moved  or  shortened  by  a  stress  of  300 
pounds,  while  securely  held  from  spreading  by  the  walls  of  a 
cavity  in  which  they  might  be  placed.  They  are,  however,  spread 
and  shortened  when  the  sides  are  left  free  to  spread  under  stress. 
Gold  foil  thoroughly  welded  into  fillings,  as  shown,  may  be  made 
as  strong  as  the  best  cast  gold  without  difficulty,  or  the  use  of 
but  very  little  more  force  than  may  be  used  in  filling  teeth.  By 
very  special  care,  it  may  be  made  as  rigid  —  indeed,  more  rigid 
than  hammered  gold  from  the  ingot,  because  it  is  malleted  little 
by  little  within  cavity  walls,  which  prevent  free  spreading  later- 
ally. In  this  experimental  work,  the  walls  of  the  steel  matrix 
had  been  finished  with  fine  emery.    The  gold  fillings,  even  those 
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of  the  least  density,  when  removed  and  exanained  with  a  lens, 
showed  these  emery  scratches  in  every  part  as  perfectly  as  they 
could  be  seen  in  the  walls  of  the  matrix.  It  is  not  very  difficult 
to  make  gold  fillings  just  as  dense,  with  the  specific  gravity  as 
great,  which  still  have  almost  the  softness  of  annealed  gold, 
by  being  especially  careful  in  laying  the  pieces  and  using  only 
enough  pressure  to  bring  the  surfaces  perfectly  together.  Any 
attempt,  however,  to  spread  the  gold  so  as  to  give  cavity  walls 
a  solid  grasp  upon  it,  inevitably  hardens  it. 

In  the  Dental  Cosmos,  Volume  37  (1895),  page  746,  and 
Volume  38  (1896)  page  304,  a  large  number  of  experimental  fill- 
ings made  by  different  operators  from  widely  different  locali- 
ties, are  tabulated.  They  are  supposed  to  have  been  made  in  the 
same  manner  that  these  men  would  make  fillings  in  the  mouth. 
The  steel  matrix  in  which  they  were  made  is  heavy  enough  to 
give  considerable  resistance  to  light,  sharp  blows,  and,  if  laid  on 
a  table,  this  resistance  is  much  increased.  Therefore,  it  will  be 
noticed  that  when  the  slab  is  laid  on  a  cushion,  the  intention  has 
been  to  reduce  that  resistance  to  something  more  nearly  that 
found  in  filling  teeth.  The  variations  in  density  and  in  resist- 
ance to  crushing  stress  seem  almost  incomprehensible  to  any  one 
who  has  not  made  a  long  experimental  study  of  such  things. 
Often  fillings  of  remarkably  low  specific  gravity  are  found  to 
be  very  strong.  They  are  malleted  well,  and  the  gold  is  welded 
and  made  hard,  but  all  through  the  filling  spaces  are  bridged 
over  and  the  adaptation  to  the  cavity  walls  is  strangely  imper- 
fect. It  was  not  uncommon  to  find  in  these  fillings  that  the  cen- 
tral part  of  the  mass  was  hammered  to  extreme  hardness,  while 
the  metal  next  to  the  walls  was  full  of  holes  and  much  of  it  loosely 
condensed. 

In  comparing  experimental  fillings  with  those  made  in  teeth 
in  the  mouth,  considerable  differences  in  specific  gravity  have 
been  noted.  In  the  Dental  Cosmos,  Volume  38  (1896),  page  304, 
a  comparison  is  made  between  these,  which  gives  an  average 
of  the  total  to  that  time  of  experimental  fillings,  excluding  those 
made  especially  to  test  the  highest  possible  density,  as  16.79, 
while  fillings  made  in  the  mouth,  page  307,  gave  only  15.94.  This 
is  a  difference  of  eighty-five  (.85)  hundredths  of  a  volume  of 
the  possible  19.4  volumes,  or  4.38  per  cent.  In  reviewing  the 
fuller  notes  later  from  which  these  figures  were  derived,  it  has 
been  found  that  some  of  these  old  gold  fillings  were  made  for 
children  under  twelve  years  old,  only  one  of  which  was  then  noted. 
In  old  fillings  collected  later,  it  has  been  found  that  those  made 
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for  children  are  generally  of  less  specific  gravity  than  those 
made  for  adults.  When  these  are  excluded,  the  difference  is 
reduced  to  about  forty  (40)  hundredths  of  a  volume,  or  slightly 
more  than  two  per  cent.  Therefore,  these  experimental  fillings 
represent  very  closely  that  which  is  done  in  the  mouth.  Really, 
we  can  never  have  a  test  of  the  lightest  fillings  made  in  the  mouth 
for  the  reason  that  they  go  to  pieces,  instead  of  being  lost  as  one 
piece. 

The  fillings  made  in  the  mouth  represent  the  same  peculiar- 
ities regarding  adaptation  to  walls  of  cavities  as  has  been  noted 
in  experimental  fillings.  In  this  examination,  the  fact  that  a 
considerable  number  of  practitioners  never  grasp  the  ideas 
necessary  to  close  adaptation  of  fillings  to  cavity  walls  comes 
out  strongly.  They  fail  in  this,  even  though  they  make  a  filling 
that  is  very  resistant  to  crushing  stress.  Other  men  make  fill- 
ings with  close  adaptation  to  walls  of  cavities  very  uniformly 
even  when  the  total  density  is  low  and  the  resistance  to  crushing 
very  much  less.  It  therefore  becomes  apparent  that  resistance 
to  crushing  stress  is  not  the  best  test  of  gold  fillings,  provided, 
of  course,  that  reasonable  strength  is  attained.  Much  hammer- 
ing of  gold  will  make  a  hard  mass,  but  no  amount  of  hammering 
of  gold  that  is  available  in  the  mouth  will  make  close  adaptation 
to  cavity  walls  unless  the  laying  of  the  gold,  stepping  of  the 
plugger  point  on  the  gold  and  the  direction  of  force  are  correlated 
to  this  end.  Some  men  seem,  to  get  this  intuitively,  even  when 
they  are  unable  to  explain  in  words  how  they  do  it.  Their  fill- 
ings, whether  experimental  or  practical,  show  this  peculiarity. 
Their  fillings  are  regularly  wedged  between  the  cavity  walls. 
Other  men  seem  never  to  grasp  this  in  the  manipulative  sense. 
Their  fillings  are  loosely  and  imperfectly  packed  against  the 
cavity  walls,  no  matter  how  resistant  to  stress  the  mass  of  the 
filling  may  be.  Such  fillings  are  comparatively  easy  to  move  in 
the  cavity  by  heavy  stress,  because  the  cavity  walls  have  no  suffi- 
cient sustaining  grasp  upon  them.  Final  failure  from  leakage  is 
their  characteristic.  Notwithstanding  this,  a  certain  minimum 
density  must  be  obtained  in  order  for  a  gold  filling  to  stand  and 
serve  its  purpose.  The  density  actually  required  varies  greatly 
in  different  cases,  but  in  all  it  must  be  sufficient  to  prevent 
absorption  of  fluids  into  the  filling  itself.  This  is  pretty  certain 
to  occur  in  any  filling  with  a  specific  gravity  of  less  than  15, 
or  any  portion  of  which  may  be  below  that  density.  This  is  a 
matter  of  easy  experiment  when  we  have  the  filling  fresh  from 
the  mouth.   Clean  its  surface  quickly  with  ether  and  dry  it.   Heat 
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it  slowly  to  dry  it  out,  then  continue  the  heating  to  the  point  of 
carbonization.  If  the  filling  has  absorbed  fluids  of  the  mouth 
for  a  considerable  time,  carbonization  will  occur.  If  not,  it  may 
be  heated  to  redness  without  carbonization  appearing. 

It  does  not  require  a  very  dense  filling  to  stand  in  a  buccal 
or  labial  cavity,  but  it  must  be  of  good  adaptation  to  the  cavity 
walls.  In  occlusal  surfaces,  and  especially  in  proximo-occlusal 
surface  fillings,  great  strength  is  a  necessity,  and  broad  seating 
is  especially  required.  A  filling  with  narrow  seating  compared 
to  the  exposure  of  surface  to  the  occlusion,  may  stand  for  the 
time,  but,  with  the  continued  pounding  by  the  occlusion  for  ten, 
twenty  or  forty  years,  it  finally  gives  way  and  is  lost.  The  fill- 
ing may  be  said  to  have  done  well,  but  with  a  little  more  care 
with  the  seating  and  the  strength  of  the  filling,  no  failure  would 
have  occurred.  It  is  this  long-continued  use  under  stress  that 
we  should  provide  for.  It  is  not  enough  to  make  fillings  that 
will  stand  in  easy  places,  or  that  will  stand  for  a  few  years  only 
in  places  of  hard  usage. 

The  Nature  of  Blows  and  the  Relation  of  Sizes  of  Plxjgger 

Points  to  Force  as  used  in  Filling  Teeth 

illustrations:  figures  311-319. 

In  the  condensation  of  gold  in  filling  teeth,  blows  of  the 
mallet  are  used.  It  was  recognized  many  years  ago  that  we, 
as  dentists,  needed  to  know  more  of  the  physics  of  percussion,  or 
of  blows  of  the  mallet.  There  was  no  source  from  which  to  draw 
the  desired  information.  As  early  as  1870  Dr.  George  H.  Gush- 
ing endeavored  to  study  this  subject  in  a  scientific  and  practical 
way.  He  consulted  books  on  physics  and  the  best  known  physi- 
cists he  could  reach  and  found  no  information.  He  endeavored 
to  construct  apparatus  that  would  give  information,  but  was 
disappointed  in  the  results.  Physicists  know  the  force  of  blows 
in  foot  pounds,  foot  tons,  or  the  various  forms  and  degrees  of 
motion  produced  in  the  object  struck,  and  can  tell  all  about  it 
from  these  standpoints.  But  when  asked  about  the  pressure 
between  two  billiard  balls  at  the  instant  of  contact,  they  tell  us 
only  of  its  effects  in  the  development  of  motion  or  work.  This 
does  not  answer  the  question  we  are  seeking  to  understand. 

It  is  the  pressure  between  the  mallet  and  the  thing  struck 
that  interests  us.  It  is  not  the  motion  imparted  to  the  body 
struck.  There  are  beautiful  studies  (and  they  are  perfectly 
correct  physics  from  the  standpoint  taken)  with  swinging  billiard 
balls,  in  which  the  motion  imparted  to  one  ball  when  struck  by 
another  can  be  very  accurately  measured  by  the  oscillation  of 
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the  ball  struck.  But  it  gives  us  no  information  regarding  the 
stress  between  the  balls  at  the  instant  of  contact.  The  Ballistic 
pendulum  affords  a  fine  opportunity  to  study  the  force  exerted 
by  rifle  balls,  but  this  again  is  registered  in  motion  produced 
in  the  pendulum  and  does  not  give  the  pressure  between  the  rifle 
ball  and  the  weight  forming  the  pendulum  at  the  instant  of 
contact. 

While  a  gentleman  was  trying  a  22-caliber  modem  high- 
power  rifle,  he  happened  upon  a  child's  house-building  block 
about  two  inches  square  and  a  quarter-inch  thick,  made  of  some 
very  light  wood.  He  set  it  on  a  gate  post  and  stepped  off  a  short 
distance  and  fired  at  it.  The  effect  apparent  at  the  moment 
was  to  move  the  block  slightly,  but  it  remained  standing  on  edge 
on  the  post.  Upon  examination,  he  found  a  hole  through  it  near 
its  center.  To  the  tremendous  momentum  of  the  rifle  ball,  the 
cutting  of  the  hole  through  the  block  was  scarcely  a  feather's 
weight  in  retardation,  and  that  was  all  that  was  left  to  disturb 
the  inertia  of  the  block.  The  ball  cut  the  hole  without  communi- 
cating more  than  this  in  motion. 

A  man  was  handling  a  pile-driver,  setting  very  long  logs  into 
loose  sand.  In  letting  down  his  steam  hammer  to  drive  one  of 
these,  he  happened  to  let  it,  with  its  accompanying  steam  cylinder, 
fall  some  twenty  feet  and  strike  the  end  of  the  log.  The  eft'ect 
of  this  tremendous  blow  was  not  to  drive  the  log  deep  into  the 
sand,  but  the  whole  of  the  upper  part  was  broken  into  thousands 
of  splinters.  The  force  of  the  blow  was  spent  in  destroying  the 
log  instead  of  driving  it  into  the  sand.  A  blow  has  the  nature 
of  an  explosion  in  which  all  the  force  generated  by  weight  and 
velocity,  meeting  overpowering  resistance,  is  discharged  in  an 
instant  of  time;  or,  a  blow  represents  the  accumulated  force  of 
weight,  velocity  and  resistance  concentrated  in  an  explosive  dis- 
charge instead  of  being  spread  over  seconds  of  time  as  measured 
in  foot  pounds. 

In  considering  the  effect  of  blows  there  are  four  elements: 
(1)  weight  of  the  mallet;  (2)  velocity  of  the  mallet;  (3)  the 
character  of  the  resistance.  Upon  these  three  the  pounds  force 
of  the  blow  is  determined.  (4.)  Area  of  surface  over  which  the 
effect  of  the  blow  is  expended  is  a  secondary  but  important  factor 
in  determining  the  work  done  by  the  blow  upon  any  substance 
struck.    In  this  we  reckon  the  force  per  square  millimeter. 

In  filling  teeth  we  depend  upon  the  force  of  the  blow  at  the 
moment  of  contact.  In  order  to  produce  the  results  desired, 
blows  must  be  carefully  fitted  to  the  conditions  and  the  work  to 
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Fios.  31],  312.  Tho  inbtnimont  points  used  in  llio  fulling  wciglit  :ip]innUus  in  i-xpi'i  iimnlai  work 
on  (he  nature  of  blows,  photograpliod  actual  sizes  lu  sliow  tlic-  gia.iulion  of  size.  Kigure  311  is  a 
suJe  view  and  Figure  312  is  an  end  view. 
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Fig.  313. 


Fig.  314. 


Fig.  313.  Falling  woiglit  apparatus  designed  by  tho  author.  Fvill  length;  showing  anvil  with 
brass  block,  an  instninuiit  in  the  insti-iuntnt  sleeve  and  tlie  mallet  on  the  tripping  tabic  above. 
Observe  carefully  that  the  mallet  has  guide  wires  to  confine  it  in  its  definite  line  of  fall  (seen  best  in 
Figure  314).  The  principal  rod  is  42  inches  long  and  can  be  raised  or  lowered  on  its  stand  20  inches. 
It  has  three  scales:  (1)  centimeters  and  millimeters,  (2)  inches  and  tenth  inches,  (3)  feet  and  hun- 
dredths of  feet. 

Fig.  314.  An  enlarged  view  of  the  more  essential  parts  of  Figure  313.  showing  the  mechanism 
more  definitely.  The  cord  by  which  the  tripping  table  is  tripped  is  definitely  seen  in  this.  This  table 
is  fixed  on  the  rod  by  a  thumb-screw  (which  is  hidden  in  this  view)  by  which  it  may  be  placed  at  any 
height  within  the  length  of  the  rod.  Wlien  the  tripping  table  is  released  by  a  slight  pull  on  the  cord. 
it  is  snapped  from  under  the  weight  (mallet)  very  suddenly  by  a  coiled  spring,  giving  the  weight  a 
perfectly  clear  fall.  The  stand  has  a  leveling  arrangement  by  which  the  guide  wires  can  be  brought 
exactly  perpendicular. 
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Kir,  315  The  thrust  dynamometer,  desiRlied  by  the  autlior.  by  which  a  quick  thrust  of  "definite 
i.,m.bcr  of  pounds  can  be  mide.  The  broad  hand  on  the  dial  when  pushed  around  by  the  small  hand, 
detains  iu  pos ition.  inarlung  the  number  of  pounds  in  the  thrust.  There  .s  also  an  attachment  by  the 
adiustinent  of  whiol.  the  lever  n.ay  be  stopped  at  any  definite  number  of  pounds  determined  upon  for 
repeated  thrusts,   for  obtaining  greater  exactness. 
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be  done.  They  must  not  be  too  strong  nor  too  light  or  they  will 
fail  to  fulfill  the  purpose  intended.  In  each  case  the  area  of  the 
plugger  point  must  be  fitted  to  the  pounds  pressure  of  the  blow. 
The  instrument  we  use,  and  which  receives  and  transmits  the 
blow  of  the  mallet,  communicates  the  accmnulated  force  of  the 
mallet,  less  the  retarding  power  of  its  own  weight,  to  the  con- 
densation of  the  gold.  It  is  the  stress  between  the  instrument 
point  and  the  gold  that  we  employ. 

The  impact  or  force  with  which  the  instrument  strikes  the 
gold  may  be  measured  in  pounds  or  kilograms  stress  in  several 
different  ways.  For  the  purpose  of  illustration,  we  may  use : 
(1)  a  thrust  dynamometer  to  measure  the  force  of  thrusts  or 
pressure  in  pounds  or  kilograms ;  (2)  a  falling  weight  apparatus 
for  obtaining  a  variety  of  uniform  blows  by  mallets  of  definite 
weights  falling  from  definite  heights;  (3)  instruments  with 
points  of  definite  area;  (4)  a  specified  cardboard  and  boxwood 
blocks  cut  from  one  piece  of  the  wood.  This  prepared  wood  may 
be  placed  on  an  anvil  to  furnish  a  definite  resistance.  The  instru- 
ments used  are  turned  to  very  nearly  the  size  required  and  then 
tempered.  After  tempering,  they  are  ground  to  exact  size  and 
the  ends  perfectlv  squared.  The  edges  are  made  sharp.  Figures 
311,  312.  The  sizes  of  the  points  used  are  0.5,  0.75,  1.0,  1.25, 
1.5,  2.0,  2.5  millimeters  in  diameter.    All  are  round. 

The  instrument  measuring  2.5  millimeters  in  diameter  is 
placed  in  the  instrument  sleeve  of  the  falling  weight  apparatus. 
Figures  313,  314,  and  a  mallet  that  weighs  approximately  three 
ounces  (93.270  grams),  let  fall  85  centimeters  (33.5  inches)  and 
strike  the  instrument.  Under  the  instrument  point  is  a  polished 
block  of  boxwood,  the  fiber  of  which  is  on  end,  and  over  this  a 
piece  of  hard  cardboard  1-100  inch  thick.  The  boxwood  block 
rests  on  an  anvil.  The  effect  of  the  blow  is  to  cut  a  clean  hole 
in  the  cardboard  and  implant  the  piece  cut  out  in  the  wood 
exactly  level  with  its  surface.  This  blow  reckoned  in  foot  pounds, 
with  its  result  spread  over  one  second  of  time,  would  generate 
a  force  of  a  little  more  than  five-tenths  of  a  foot  pound.  Now 
transfer  the  same  boxwood  block  and  the  same  cardboard  to 
the  thrust  dynamometer,  Figure  315,  and  with  a  precisely  simi- 
lar instrument  point  measure  the  pressure  necessary  to  produce 
a  similar  result.  This  is  found  to  require  250  pounds  pressure. 
This  is  the  real  force  of  the  blow  at  the  instant  of  contact. 

Place  the  instrument  2  millimeters  in  diameter  in  the  falling 
weight  apparatus  and  let  the  same  mallet  fall  from  a  height 
of  44.8  centimeters  (17.5  inches)  under  otherwise  the  same  con- 
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ditions.  This  also  cuts  a  smooth  round  hole  through  the  paper 
and  buries  the  piece  cut  out  in  the  boxwood  just  to  a  level  with 
its  surface.  Try  this  with  an  exactly  similar  instrument  point 
in  the  thrust  dynamometer  to  find  its  stress  in  pounds.  The 
effort  shows  that  it  requires  160  pounds  pressure  to  cut  this 
through  and  implant  the  piece  cut  out  in  the  boxwood  level  with 
its  surface.  The  difference  in  the  area  of  the  two  instrument 
points,  the  one  2  millimeters  in  diameter  and  the  other  2.5  milli- 
meters in  diameter,  makes  the  difference  found  in  the  pressure 
required  to  do  what  seems  to  be  so  nearly  similar  work.  This 
difference  is  also  represented  in  the  difference  in  height  of  fall 
of  the  mallet  in  the  two  cases.  These  differences  are  exactly  in 
accord  with  the  difference  in  the  area  of  the  instrument  points. 
The  smaller  has  an  area  of  3.141  square  millimeters  and  the 
larger  has  an  area  of  4.908  square  millimeters.  A  calculation 
will  show  that  0.196  square  millimeters  of  this  boxwood  block 
will  sustain  one  pound  in  pressing  the  paper  into  the  block  to 
a  level  with  its  surface. 

We  continue  the  experiments  similarly  with  the  other  instru- 
ment points  illustrated,  and  the  results  are  such  as  are  repre- 
sented in  the  first  six  columns  of  the  table  given  below.  These 
give  the  diameter  and  area  of  each  instrument,  stress  in  pounds 
and  kilograms,  and  height  of  fall  in  inches  and  centimeters.  The 
other  three  columns  give  the  height  of  fall  required  to  do  similar 
work  with  the  lighter  mallets  indicated.  The  smaller  sizes  of 
these  instrument  points  are  the  equivalent  of  the  sizes  of 
plugger  points  used  by  dentists.  In  this  table  no  variation  in 
the  resistance  is  given,  except  that  furnished  by  the  difference 
in  the  area  of  the  points  used.  In  all  the  boxwood  block  has 
rested  on  the  anvil. 

TABLE  SHOWING  DIAMETER  AND  AEEA  OF  POINTS,  POUNDS  AND   KILO- 
GRAMS   STRESS    BY   FALL   OF    MALLETS   OF    GIVEN   WEIGHTS 
FALLING    FROM    GIVEN    HEIGHTS. 


HEIGHT  OP   FALL   OF   MALLETS. 

Weisht.  93.270 
Cirams. 

Weight, 
62.218 

Weicht. 
31.098 

Weight, 
15.554 

GramB. 

Grams. 

Grama 

Diam. 
mm. 

Area. 

Pounds. 

KJograms. 

Inchea. 

Centimeters. 

Centimeters. 

Centimeters. 

Centimetera 

.5 

.1963 

10. 

4.536 

1.4 

3.4 

5.08 

10  20 

20.32 

,75 

.4417 

22.5 

10.205 

3.00 

7.64 

11.44 

22.  S8 

45.75 

1.00 

.7854 

40. 

18.14 

5.35 

13.60 

20.38 

40.78 

81.03 

1.25 

1.227 

62.5 

28.35 

8.38 

21  25 

31.85 

63.75 

127.4 

1.5 

1.767 

90. 

40.82 

12.00 

30.58 

46.29 

92.61 

185.2 

2.0 

3.141 

160. 

72.58 

21.4 

54.4 

81.55 

163.12 

326.2 

2.5 

4.908 

250. 

113.4 

33.56 

85. 

127.2 

254.6 

509.0 
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The  height  of  fall  for  the  heavier  mallet  is  given  in  both 
inches  and  centimeters.  The  height  of  fall  for  the  smaller  mal- 
lets is  given  in  centimeters  only.  All  heights  of  fall  above  one 
meter  (100  centimeters)  have  been  calculated. 

In  Figure  316  the  boxwood  block  is  photographed  in  actual 
size,  and  in  Figure  317  this  is  enlarged.  In  each,  the  white  card- 
board is  shown  imbedded  in  the  boxwood.  The  smaller  figure 
gives  a  correct  view  of  the  sizes  of  the  instrument  points  for 
comparison  with  the  figures  as  given  in  the  table.  In  Figure 
318  the  instruments  are  struck  into  the  boxwood  without  the 
paper.  In  Figure  319  the  seven  sizes  of  instrument  points  are 
struck  into  a  brass  block,  the  mallet  falling  from  the  same  height 
on  each  instrument. 

If  we  replace  the  instrument  2  millimeters  in  diameter  and 
let  the  larger  mallet  fall  from  44.8  centimeters  height  as  before, 
but  place  a  thin  sheet  of  cork  on  the  anvil  under  the  boxwood 
block,  the  instrument  will  not  penetrate  the  cardboard.  Trial 
after  trial  with  this  or  other  sizes  of  points,  raising  the  height 
of  fall  more  and  more,  shows  that  the  height  of  the  fall  must  be 
a  little  more  than  doubled  in  order  to  cut  the  paper  through 
as  before.  This  increased  height  will  depend  on  the  quality 
and  thickness  of  the  cork.  It  requires  no  more  force  to  cut 
through  the  paper;  that  is  160  pounds  as  before,  but  the  differ- 
ence in  rigidity  of  the  block  on  which  the  resistance  depends 
has  been  changed  by  the  cork  so  that  the  boxwood  gives  way 
before  the  instrument,  lengthening  the  time  of  the  explosion 
and  diminishing  its  intensity,  or  pounds  force.  The  velocity  must 
be  increased  in  the  same  ratio  to  bring  the  blow  to  the  same 
quickness  of  explosion  and  to  the  same  number  of  pounds  stress 
in  order  to  produce  the  same  effect.  This  is  just  as  important 
for  us  to  know  and  be  able  to  judge  of  correctly  in  practice  as  it 
is  to  know  the  force  of  the  blow  on  a  solid  support.  It  is  an 
essential  part  of  the  relation  beween  the  momentum  and  the 
pounds  force  of  the  blow,  and  if  we  had  the  measurement,  it 
would  be  calculated  by  the  rules  for  retarded  motion.  This  is 
further  illustrated  by  the  common  observation  of  the  difficulty 
in  driving  a  nail  through  a  light  board  held  in  the  hand.  The 
force  of  the  blow  is  dissipated  by  the  movement  of  the  board. 
This  difference  in  resistance  is  continually  changing  the  force 
of  blows  used  in  our  practical  operations  in  filling  teeth.  Some 
teeth  have  very  thin  peridental  membranes,  in  which  the  teeth 
give  way  to  blows  very  slightly.  Others  have  thick  peridental 
membranes,  and,  though  strong,  the  teeth  have  much  more  motion 
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in  their  sockets.  They  give  more  to  the  blow,  reducing  its 
pounds  force.  In  using  hand  pressure,  these  differences  are 
of  no  effect. 

In  one  sense  this  may  be  regarded  as  a  crude  form  of  experi- 
ment, in  which  one  essential  element,  the  resistance,  is  not  accu- 
rately measured.  It  is  a  comparison  between  the  work  done 
by  a  weighed  thrust  and  by  a  blow.  It  is  intended  to  show  the 
difference  between  pounds  pressure  discharged  by  a  blow  at  the 
instant  of  contact,  and  foot  pounds,  or  the  motion  produced  in 
the  thing  struck.  Physicists  have  generally  regarded  the  meas- 
urement of  this  pressure  at  the  instant  of  contact  as  practi- 
cally impossible  because  of  its  very  short  duration.  Instruments 
can  be  built,  however,  that  will  measure  it  very  accurately. 

This  particular  plan  of  measurement  is  used  here  because 
it  may  be  better  illustrated  and  therefore  better  understood 
than  results  detailed  in  figures  derived  from  more  accurate 
plans  of  experimental  study.  Impressions  in  metals  made  by 
falling  weights  can  be  measured  in  microns,  or  in  ten  thou- 
sandths of  an  inch,  giving  much  more  accurate  results,  but  even 
these  are  not  entirely  free  from  error.  So  far  as  the  main  facts 
under  which  we  must  work  are  concerned,  this  plan  of  measure- 
ment declares  them  with  sufficient  accuracy  to  guide  us  in  the 
selection  of  instrument  points  and  in  determining  their  relation 
to  the  pounds  force  we  may  employ. 

An  area  of  gold,  which,  in  its  condensation,  will  require 
fifteen  pounds  stress,  is  not  more  than  .785  sq.  mm.,  or  the  area 
of  a  plugger  that  is  1  mm.  in  diameter.  It  will  be  seen  by  the 
table  given  above  that  this  instrument,  1  mm.  in  diameter, 
requires  40  pounds  to  bury  the  cardboard  to  a  level  with  the 
surface  of  the  block.  The  diameter  and  the  area  of  the  points 
are  given  in  the  table,  and  the  pounds  force  developed  by  four 
mallets,  each  of  specified  weight,  each  falling  from  a  specified 
height  for  each  instrument. 

At  the  ratio  of  15  to  40  pounds,  the  pounds  force  required 
for  the  condensation  of  gold  is  represented  in  the  following  table : 

Diameter  of  points 

in  millimeters. . .  0.5 

Area  of  points 1963 

Pounds  stress 3.75 

Careful  trials  at  the  chair  by  a  number  of  assistants  well 
trained  in  the  use  of  the  mallet  in  condensing  gold,  have  shown 
that  a  blow  of  twenty-five  poimds  is  seldom  exceeded  without 
an  imusual  effort  to  strike  hard  blows.     Forty  pounds  was 


0.75 

1.0 

1.25 

1.5 

2.0 

2.5 

.4417 

.7854 

1.227 

1.767 

3.141 

4.907 

8.43 

15.00 

23.43 

33.25 

60.00 

93.75 

Fig.  316. 


Fig.  316.  A  box-wood  block  in  whitli  c;iriiboard  has  been  implanted;  those  on  the  left  by  the 
thrust  dynamoniotrr  and  those  on  Xhv  iiKht  by  the  falling  wciffhts.  The  measviremcnts  of  the  diameter 
in  niillimetrrs  and  the  stress  in  iHHintls  in  iin|jlan(ing  each  one  is  as  follows,  reading  each  side  from 
the  top  downward:  2.5  mm.  2.'i">  lbs..  2  itnri.  160  lbs.,  l.o  mm.  UO  lbs.,  1.25  mm.  62.5  lbs.,  1  mm. 
40   lbs..   .7.')   mm.    22.5   lbs.,   .5   mm.    10   lbs. 

Fig.  317.     An  enlarged  picture  of  Figure  316. 


Fio.   318 


Fia.  318.  An  enlarRcd  view  of  a  block  of  boxwood,  the  left  side  of  which  received  thrusts  from 
the  dynamometer  and  tlie  riglit  side  strolies  from  the  lallinK  weights,  according  to  tlie  figures  given 
under  Figure  310.  Tlie  rounding  up  of  the  bruised  wood  in  the  bottoms  of  tlie  punctures  made  by  the 
springing  bacli  of  the  wood  i.s  well  seen  in  Ihe  prints  of  the  larger  instruments.  The  picture  does 
not  show  depth  very  well. 


Fio.  310.  A  hrass  block  (enlarffed)  in  which  (he  srvrn  instrument  points  have  been  struciv,  all 
with  the  two  tenths  pound  mallet,  falling  33. 5G  inches.  The  progressive  increase  in  depth  reading  from 
the  larger  to  the  smaller  is  only  moderately  well  shown.  The  depth  is  .14  millimeters  for  the  largest 
instrument,  increasing  to  1.25  millimeters  for  the  smallest. 
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attained  by  an  effort  that  seemed  to  be  much  greater  than  is 
used  in  filling  teeth. 

Notice  particularly  that  when  the  diameter  of  the  instrument 
point  is  doubled,  both  the  area  of  the  point  and  the  pounds  force 
required  are  four  times  as  great.  This  is  seen  in  both  of  the 
tables  in  the  difference  between  the  pounds  force  for  the  0.5 
millimeter  point  and  the  1.0  millimeter  point ;  between  the  0.75 
millimeter  point  and  the  1.5  millimeter  point;  between  the  1.0 
millimeter  point  and  the  2.0  millimeter  point,  and  again  between 
the  1.25  millimeter  point  and  the  2.5  millimeter  point.  Any 
intermediate  sizes  are  in  the  same  proportionate  relation.  This 
exhibits  the  law  of  the  relation  of  the  size  of  plugger  points  to 
the  force  used,  and  there  can  be  no  question  as  to  its  correctness. 

"With  this  fully  appreciated,  one  should  not  go  far  astray 
in  the  selection  of  plugger  points.  Each  man  should  know  pre- 
cisely how  many  pounds  he  can  use  with  the  pen  grasp  in  filling 
teeth.  It  has  been  found  by  experiment  that  less  than  fifteen 
pounds  on  the  area  of  a  plugger  point  1  millimeter  in  diameter 
can  not  be  used  successfully  in  condensing  gold,  and  this  is  gen- 
erally—  that  is,  for  most  men  —  too  large  for  hand-pressure 
work.  Observation  with  the  manudynamometer  shows  clearly 
that  the  man  of  average  finger  power  can  not  use  more  than 
this  regularly  in  his  every-day  work.  Many  can  not  use  so  much ; 
some  can  use  more.  A  plugger  point  larger  than  1  mm.  will 
inevitably  produce  a  filling  that  will  be  imperfectly  condensed, 
unless  the  conditions  are  such  that  the  additional  pressure  can 
be  used.  If  we  use  too  much  pressure  for  the  area  of  the  plugger, 
the  gold  will  be  chopped  up  instead  of  condensed.  This  may  be 
illustrated  by  dropping  a  weight  from  too  great  a  height  upon  a 
block  of  annealed  brass. 

The  1.5  mm.  point  will  bury  the  paper  rather  deeply  into 
annealed  brass,  falling  three  feet.  With  the  same  fall  the  1 
millimeter  point  is  driven  so  deeply  into  the  solid  metal  that  the 
block  may  be  swung  about  on  the  instrument  point.  We  are 
limited  to  a  very  narrow  range  in  sizes  of  plugger  points.  In 
practice  the  area  of  the  plugger  points  should  vary  between 
that  of  .5  millimeter  and  1  millimeter  in  diameter.  The  form 
may  be  anything  desired.  The  smallest  of  these  points  should  be 
used  only  by  hand  pressure  in  some  particular  places;  as  in 
starting  fillings  in  very  small  convenience  points,  or  some  out- 
of-the-way  place  in  which  we  will  necessarily  use  hand  pressure. 
The  points  for  general  use  should  vary  between  the  area  repre- 
sented by  .75  mm.  and  1  mm.  in  diameter,  and  should  be  confined 
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quite  strictly  to  that  variation  of  size,  no  matter  what  their  form 
may  be.  If  we  must  use  a  foot  plugger  to  reach  in  between  prox- 
imal surfaces,  it  should  be  so  narrow  that  we  will  not  use  more 
than  this  area  of  the  toe  of  the  plugger  in  condensing  gold. 

EULES    THUS    FAR    DEVELOPED    FOB    FINDING    IN    SIMPLEST    FORM 
BY    EXPERIMENT    THE    ACTUAL    POUNDS    OR    KILOGRAMS    DELIVERED    BY 

BLOWS.  These  are  given,  for  the  use  of  any  persons  who  may 
wish  to  make  experimental  studies  along  this  line. 

(1.)  With  one  of  the  larger  instrument  points,  preferably  the  largest,  in  a 
thrust  dynamometer,  find  the  number  of  pounds  or  kilograms  required  to  cut  through 
a  certain  cardboard  and  bury  the  piece  exactly  flush  with  the  surface  of  a  certain 
block  of  polished  boxwood,  using  the  end  of  the  fiber.  This  relation  of  the  paper  to 
the  surface  of  the  block  should  be  carefully  examined  with  the  binocular  microscope 
and  corrected  until  it  is  believed  to  be  exact. 

(2.)  Divide  the  area  of  the  point  used  by  the  pounds,  or  kilograms,  stress  found 
in  (1)  to  find  the  exact  area  of  the  wood  (and  cardboard)  for  one  unit  of  force,  and 
multiply  the  area  of  each  smaller  (or  larger)  point  by  this  number  as  the  primary 
determination  of  the  stress  required  with  each  to  produce  results  similar  to  the  first; 
or  let  A  represent  the  area  of  the  first  instrument  and  S  the  stress  found,  and  let  Ai 
represent  the  area  of  the  smaller  instrument  and  Si  the  stress  required.  Then  the 
following  formula  may  be  used: 

(3.)  When  these  have  been  calculated,  they  should  be  carefully  tried  succes- 
sively for  each  size  of  instrument  in  the  thrust  dynamometer.  The  result  should  be 
carefully  examined  with  th?  binocular  microscope  to  see  that  the  papers  are  not  left 
too  high  in  the  wood  or  that  they  are  not  thrust  too  far  in  below  the  surface.  If 
irregularities  are  found  between  the  larger  and  smaller  instruments  (from  one  milli- 
meter up)  the  whole  line  must  be  modified  by  starting  the  calculation  from  a  little 
higher  or  a  little  lower  point  until  the  results  will  be  regular  for  all  of  the  larger 
instrument  points. 

Caution. — •  It  is  important  with  the  smaller  points  to  scan  the  grain  of  the  wood 
carefully  with  the  microscope  where  irregularities  occur,  to  see  if  the  puncture  has 
been  wholly  in  the  softer  part  or  the  harder  part  of  the  annual  rings. 

(4.)  Place  the  instrument,  first  used  in  the  thrust  dynamometer,  in  the  falling 
weight  apparatus  and  with  the  larger  mallet  try  diiferent  heights  until  a  certain 
height  of  fall  is  found  that  will  give  results  exactly  similar  to  those  produced  by 
the  thrust  dynamometer.  When  this  is  satisfactory,  proceed  to  find  the  height  of  fall 
for  this  mallet  with  the  smaller  points  as  follows: 

(5.)  Multiply  the  area  A^  of  the  next  smaller  instrument  by  the  centimeters 
height  H  of  fall  of  the  largest,  and  divide  by  the  area  of  the  largest  A,  and  the  result 

will  be  the  height  of  fall  for  the  smaller  Hi,  and  the  equation  will  be:     H'  =  

A 
HS'. 

The  stress  found  may  be  used  instead  of  the  area.     Thus    H'  =  This  latter 

S 
may  also  be  used  to  find  the  height  of  fall  for  any  desired  number  of  kilograms  or 
pounds,  when  these  have  beea  experimentally  proven  correct  for  the  various  sizes  of 
instrument  points. 

(6.)  The  height  of  fall  for  any  weights  of  mallets  may  be  found  thus:  Let 
W  and  H  represent  the  weight  and  height  of  fall  of  the  larger  maUet  and  Wi  and  Hi 

WTT 
represent  the  same  for  the  smaller,  and  the  equation  vrill  be:    H'  =  -vrrj-    in  finding 

the  height  of  fall  for  a  smaller  mallet.  It  may,  of  course,  be  reversed  for  finding  the 
height  of  fall  for  a  larger  instrument. 

In  all  of  this,  it  must  be  understood  that  such  a  scale  must  be  found  for  the 
particular  piece  of  wood  and  the  particular  piece  of  cardboard  used;  no  two  of  either 
of  these  will  be  exactly  the  same  in  hardnees.  But  the  rules  will  be  the  same  for  all, 
including  metal  blocks. 
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Strength  of  the  Bite. 

The  strength  of  the  bite  represents  the  force  with  which 
the  jaws  may  be  closed  on  food  or  other  material  brought  between 
the  teeth.  This  has  been  (luite  fully  presented  in  the  first  vol- 
ume. Here  only  an  outline  of  the  main  facts  need  be  given.  This 
is  to  be  considered,  however,  with  great  care  by  every  operator, 
both  in  general  and  in  relation  to  each  individual  operation. 
The  strength  recjuired  in  fillings,  bridges,  crowns,  etc.,  is  very 
much  greater  than  was  formerly  supposed.  This  has  been  devel- 
oped by  direct  experiment  in  comparatively  recent  times.  Per- 
haps this  example  will  show  best  the  ordinary  range  of  the  force 
of  the  bite.  Half  a  dozen  students  were  called  to  exhibit  their 
power  by  biting  upon  the  gnathodynamometer.  The  result  was 
155,  190,  250,  220,  225  and  150  pounds  on  the  first  molars.  This 
fairly  represents  the  usual  results  and  the  variations  in  stress  per- 
sons with  good  teeth  and  of  ordinary  habits  in  their  use,  can  exert. 
A  few  will  exert  a  greater  stress,  as  much  as  275  or  300  pounds. 
Many  people  who  habitually  use  their  teeth  delicately,  will  stop 
at  100  pounds  or  less.  Sometimes  this  may  be  found  as  low  as 
fifty  or  sixty  pounds  in  persons  who  habitually  pat  their  food 
into  a  bolus  with  their  teeth  and  swallow  it  without  chewing  it. 
Such  persons  will  bear  the  blows  of  the  mallet  in  filling  teeth 
very  poorly.  In  the  ordinary  chewing  of  meats,  great  force  is 
not  required,  but  if  some  hard  substance  happens  to  be  in  the 
meat,  as  a  fragment  of  bone,  a  shot  in  game,  etc.,  which  is  caught 
between  the  teeth  unawares,  the  result  is  a  severe  jolt  upon  the 
teeth.  "We  actually  use,  habitually,  very  much  more  force  than 
seems  necessary  to  crush  food.  The  habit  of  persons  who  use 
their  teeth  best  is  to  dash  them  through  their  food.  The  jolt 
on  a  hard  substance  is  as  likely  to  be  received  on  a  filling  as  on 
the  surface  of  the  tooth  and  will  give  the  filling  a  severe  test. 
This  is  liable  to  occur  again  and  again.  Finally,  unless  the  fill- 
ing be  very  strong,  it  will  begin  to  move.  Then  it  is  only  a  short 
time  until  it  will  be  lost.  It  is  for  this  reason  that  cavities  are 
prepared  in  certain  ways  different  from  previous  custom  among 
dentists.  A  filling  that  is  really  well  made  ought  to  stand  indefi- 
nitel)'.  Therefore,  cavities  for  fillings  which  must  receive  the 
stress  of  the  occlusion,  are  prepared  with  a  squarely  cut  hori- 
zontal seat  for  the  filling,  because  that  will  give  it  the  greatest 
strength.  In  those  cases  in  which  this  can  not  be  carried  out 
in  full  without  injury,  the  nearest  possible  approach  to  it  should 
be  made.     As  cavities  are  formed  by  caries,  the  pulpal  wall 
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will  usually  be  rounded  when  the  decay  is  removed;  it  will 
be  in  the  form  of  a  hollow  sphere.  If  a  cavity  is  left  with  this 
form,  it  gives  the  opportunity  for  the  filling  to  move,  or  to  roll, 
when  severe  stress  comes  on  any  particular  part  of  it.  Then 
its  usefulness  is  at  an  end. 

In  building  out  central  incisors  that  have  lost  an  angle, 
there  is  usually  only  about  half  the  stress  to  contend  with  as  in 
the  molars;  yet,  in  a  few  instances,  as  much  as  two  hundred 
pounds  stress  has  been  measured  upon  these  teeth.  It  is  not 
uncommon  for  persons  to  take  a  hard  bread  crust  between  their 
teeth  and  put  the  full  force  of  the  muscles  of  the  jaws  upon  it 
and  then  tear  it  with  the  hand,  putting  an  additional  stress  upon 
them  in  a  direction  to  exalt  the  breaking  strain. 

A  laborer  applied  to  the  dental  clinic  for  aid,  and  the  cen- 
tral, lateral  and  cuspid  teeth  on  the  right  side  were  found  forced 
to  the  labial  and  the  entire  alveolar  process  broken.  In  eating 
his  lunch  he  had  taken  a  tough  piece  of  meat  in  his  teeth  and 
tried  to  bite  off  a  piece,  aiding  the  process  with  a  strong  pull 
with  the  hand,  with  this  result. 

In  building  out  angles  of  incisors,  we  do  not  often  have  such 
enormous  pressure  to  deal  with,  but  with  the  more  ordinary 
stresses  we  must  make  such  buildings  very  strong  if  they  are  to 
stand  firm  year  after  year.  Every  filling  should  be  made  with 
the  idea  that  it  will  at  some  time  be  tried  with  great  force,  and 
its  strength  should  be  suited  to  meet  that  force. 


FILLING    WITH    GOLD.  247 


FILLING  WITH  GOLD. 

IN  filling  teeth,  cohesive  gold  or  non-cohesive  gold  may  be 
used ;  the  cavity  may  be  partly  filled  with  non-cohesive  gold 
and  finished  with  cohesive  gold,  or  a  certain  wall  of  the  cavity 
may  be  covered  with  non-cohesive  gold  and  the  rest  of  the  filling 
made  of  cohesive  gold. 

FILLING  WITH  NON-COHESIVE  GOLD. 

Filling  with  non-cohesive  gold  for  the  entire  cavity  is  prac- 
ticed but  very  little  nowadays,  apparently  for  two  reasons:  it 
requires  the  development  of  a  different  order  of  skill  from  that 
required  for  cohesive  gold,  which  is  somewhat  difficult  to  master, 
and  it  can  not  be  used  for  contouring  or  in  filling  to  form  in 
cavities  that  have  lost  one  or  more  of  the  surrounding  walls. 
In  this  manner  of  filling,  the  principle  of  wedging  the  gold 
between  the  surrounding  walls  is  depended  upon  to  hold  the  gold 
together  and  to  retain  it  in  the  cavity.  The  loss  of  one  of  the 
surrounding  walls  of  a  cavity  practically  prohibits  its  use.  For 
this  purpose,  foil  only  is  used,  and  its  lamina  must  extend  from 
the  bottom  to  tlie  surface  of  the  cavity.  Either  the  form  of  the 
rope  or  cylinders  may  be  used.  In  this  method  of  filling,  the  gold 
is  not  annealed.  With  our  present  ideas  of  preparing  cavities, 
only  occlusal  and  buccal  or  labial  cavities  that  have  complete 
and  good  surrounding  walls  are  suitable  for  non-cohesive  gold. 
The  forms  in  which  we  now  prepare  these  are  as  suitable  for 
non-cohesive  as  for  cohesive  gold,  only  that  no  convenience 
points  for  starting  the  filling  are  required  for  non-cohesive  gold. 
The  cavities,  however,  must  be  deeper  than  many  that  we  prepare 
for  cohesive  gold,  particularly  buccal  and  labial  cavities. 

In  filling  an  occlusal  cavity  in  a  molar  with  non-cohesive 
gold  cylinders,  we  should  prepare  the  cylinders  so  that  their 
length  is  a  little  greater  than  the  depth  of  the  cavity.  Some 
should  be  large  and  some  small,  the  size  of  the  larger  ones 
depending  upon  the  size  of  the  cavity.  Begin  with  the  cylinder, 
which,  as  loosely  rolled,  will  about  fill  the  cavity  full.  Set  this 
in  the  cavity  with  one  of  its  ends  standing  upon  the  pulpal  wall 
and  the  other  protruding  from  its  orifice.    With  the  side  of  a 
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large  plugger,  press  the  cylinder  against  the  distal  wall.  Hold- 
ing with  a  second  instrument  to  prevent  movement,  set  another 
cylinder  in  in  the  same  way  and  condense  it  against  the  first. 
Repeat  this  by  adding  cylinder  after  cylinder  until  the  distal 
half  or  more  of  the  cavity  is  filled.  Continue  by  condensing 
the  cylinders  against  the  mesial  wall,  and  in  turn  the  buccal  and 
lingual  walls,  all  the  time  using  the  lateral  pressure  with  the 
side  of  the  plugger  point,  not  with  its  end.  As  the  work  pro- 
gresses and  the  cavity  room  is  narrowed,  the  cylinders  intro- 
duced must  be  smaller  and  smaller.  Finally,  to  obtain  room  for 
additional  cylinders,  a  sharp  point  of  a  wedge  form  in  a  large 
handle,  suitable  for  the  full  palm  grasp,  must  be  pressed  to  the 
bottom  of  the  cavity,  and,  with  a  prj'ing  motion,  the  gold  is 
wedged  against  the  cavity  walls  in  every  direction  with  great 
force.  The  space  thus  gained  is  again  filled  with  small  cylinders 
and  the  wedging  repeated  so  long  as  it  is  possible  to  force  in 
another  cylinder.  The  small  cylinders  last  introduced  should 
be  rolled  very  hard.  When  it  is  no  longer  possible  to  force 
another  cylinder  into  the  central  portion  of  the  cavity,  efforts 
should  be  made  at  various  points  to  force  in  the  sharp,  wedge- 
shaped  point  and  any  openings  made  should  be  filled  with  small 
cylinders.  When  no  more  gold  can  be  introduced,  the  whole 
surface  should  be  condensed  as  completely  as  possible  with  the 
end  of  a  finely  serrated  plugger.  Then  the  surplus  gold  should 
be  trimmed  partially  and  the  condensation  repeated.  Then 
again  trim  and  condense,  repeating  this  until  the  surface  of 
the  filling  is  brought  to  proper  form,  with  its  margins  just  flush 
with  the  cavity  margins.  In  repeating  the  trimming  and  con- 
densation, only  the  harder  parts  of  the  surface  will  be  cut  away 
and  the  softer  parts  will  be  condensed  more  and  more.  Finally 
the  whole  surface  will  become  about  equally  hard.  Generally 
these  fillings  should  be  finished  with  the  burnisher. 

Instead  of  the  cylinders,  ropes  of  foil  may  be  used  by  carry- 
ing an  end  to  the  bottom  of  the  cavity  and  folding  in  fold  after 
fold,  so  that  one  end  of  the  loop  is  on  the  pulpal  wall  of  the  cav- 
ity and  the  other  protruding  from  the  orifice.  These  loops  are 
condensed  against  the  walls  laterally,  and  finally  condensed  by 
wedging,  the  same  way  as  in  filling  with  cylinders,  filling  the 
space  gained  by  other  loops.  The  filling  is  finished  in  a  similar 
manner. 

In  filling  buccal  or  labial  cavities  with  non-cohesive  gold, 
the  steps  of  the  procedure  are  practically  the  same  as  in  filling 
occlusal  cavities.     However,  the  operation  is  generally  rather 
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more  difficult  in  these,  for  the  reason  that  the  cavities  are  gen- 
erally of  less  depth  in  proportion  to  their  breadth.  The  most 
convenient  cavity  to  fill  with  non-cohesive  gold  is  one  in  which 
the  depth  is  nearly  equal  to  the  breadth. 

One  who  has  become  skillful  with  this  manner  of  manipu- 
lating non-cohesive  gold,  can  make  gold  fillings  in  cavities  suited 
to  this  work  in  much  less  time  than  they  can  be  made  with  cohe- 
sive gold.  This  plan  of  filling  is  often  very  desirable  for  first 
molars  for  children,  and  in  various  cases  that  come  up  in  prac- 
tice in  which  it  is  important  to  shorten  the  time  of  the  operation. 

These  non-cohesive  gold  fillings  do  not  stand  attrition  so 
well  as  cohesive  gold  fillings  in  positions  where  great  wear 
comes  upon  them.  They  are,  therefore,  more  suitable  for  buccal 
and  labial  cavities.  If  very  well  done,  however,  they  do  excel- 
lent service  in  occlusal  cavities  where  the  wear  is  not  extraor- 
dinary. 

It  is  the  general  opinion  of  those  who  use  much  non-cohesive 
gold  that  water-tight  margins  are  more  certainly  made  with 
it  than  with  cohesive  gold.  This  is  certainly  correct.  It  seems 
to  have  been  the  general  opinion  that,  with  the  same  care  and 
skill,  more  gold  could  be  put  into  a  cavity  of  a  given  size,  using 
non-cohesive  gold  than  with  cohesive  gold,  but  careful  measure- 
ments have  not  supported  this  proposition. 

The  use  of  non-cohesive  gold  in  this  way  is  now  almost  a 
lost  art,  and  it  seems  probable  that  it  will  go  out  of  use  entirely. 
Something  of  the  differences  of  the  instruments  used  for  this 
purpose  from  the  present  forms  has  been  presented  in  discuss- 
ing instrument  grasps.  At  present  there  are  no  suitable  instru- 
ments in  the  market  for  this  work,  and  dentists  seem  to  be  losing 
the  art  of  making  these  for  themselves  when  occasion  requires. 
It  is  a  great  loss  to  dentistry  that  we  do  not  now  make  use  of  the 
plan  of  filling  with  non-cohesive  gold;  a  plan  that  was  general 
before  the  discovery  of  the  cohesive  property  of  gold,  and  still 
could  be  used  to  great  advantage  in  certain  cases. 

FILLING  WITH  COHESIVE  GOLD. 

ILLUSTRATIONS:    FIGURES  320-337. 

Preparation  of  gold  foil.  Preparation  of  gold  foil  for 
filling  requires  careful  attention.  The  sheet  of  foil  as  it  comes 
from  the  dealer  must  be  divided  and  formed  into  suitable  sizes 
of  pieces  for  the  particular  case.  A  very  convenient  form,  which 
is  the  oldest  in  use,  is  to  roll  the  sheet,  or  a  division  of  it,  into 
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a  moderately  close  roll.  The  roll  is  usually  made  by  rolling 
the  sheet  of  gold  in  a  napkin.  For  this  purpose  the  sheet,  or 
division  of  a  sheet,  is  laid  on  a  smooth  napkin  and  the  napkin 
folded  over  it.  The  part  folded  over  the  gold  is  then  pulled 
over  it  in  such  a  way  as  to  roll  up  the  sheet  into  a  loose  roll.  By 
repeating  the  motion,  the  roll  is  made  as  much  tighter  as  may 
be  desired.  It  usually  requires  a  number  of  efforts  to  do  this 
well,  but  after  a  little  experience  it  is  done  easily,  quickly,  and 
very  smoothly.  These  rolls  are  usually  cut  into  short  lengths 
that  are  convenient  to  place  in  the  cavity. 

A  very  good  and  convenient  form  of  the  roll,  usually  called 
the  rope,  is  made  by  crumpling  the  sheet,  or  a  part  of  a  sheet, 
together  into  a  rather  rough  rope  and  then  twisting  it  closer, 
being  careful  to  have  the  size  fairly  even  through  its  length. 
This  rope  may  then  be  cut  into  suitable  lengths  for  introduction 
into  the  cavity. 

Cylinders  for  the  ordinary  use  in  filling  are  made  by  first 
folding  the  sheet,  or  division  of  the  sheet  desired,  into  a  ribbon 
to  the  width  corresponding  to  the  length  of  cylinder  desired. 
This  is  then  rolled  on  a  three-  or  four-sided  broach  into  a  cylinder. 
These  may  be  made  of  any  size.  Very  nicely  prepared  cylinders 
of  this  form  are  always  to  be  had  ready  prepared  from  the  supply 
houses.  They  are  better  made  than  the  dentist  can  usually  do 
them,  and  are  to  be  preferred  if  this  form  of  gold  is  used.  For 
use  as  non-cohesive  gold  on  the  gingival  walls  of  cavities  in  the 
bicuspids  and  molars,  larger  cylinders  are  usually  needed.  These 
may  be  made  of  any  size,  as  described  above.  The  flat  cylinder, 
so-called,  or  mat,  is  made  by  rolling  the  folded  gold  on  a  flat 
instrument.  A  larger  round  instrument  may  be  used  and  the 
cylinder  flattened  after  rolling. 

My  personal  preference  as  to  form  of  preparation  for  intro- 
duction into  the  cavity  has  been  the  block,  which  I  have  taught 
my  assistant  to  make  for  me.  Sheets  of  No.  4  gold  are  cut  into 
four,  eight,  sixteen  and  thirty-two  pieces.  Each  of  these  is 
crumpled  together  in  the  fingers  (chamois  skin  finger-tips  are 
used  unless  the  hands  are  very  dry)  and  formed  into  a  very 
loose  ball.  This  is  then  caught  between  the  blades  of  a  pair 
of  light  flat-nose  spring  pliers  and  squared  up  into  a  block. 
Some  of  these  are  pressed  loosely,  others  more  closely,  depend- 
ing upon  their  particular  use.  It  does  not  seem  practicable  to 
form  these  blocks  well  by  machinery.  If  they  are  used,  they  must 
be  formed  in  the  office.  There  is  no  other  form  in  which  gold  can 
be  used  with  so  much  certainty  and  so  rapidly  as  in  this  block 
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Fios.  320-323.  A  series  of  diagrams  illustrating  the  difference  in  force  required  for  application 
of  equal  conrlensing  power  with  increasing  areas  of  plugger  points.  The  rule  illustrated  applies  in 
inverse  ratio  in  the  reduction  of  the  size  below  one  millimeter.  Figure  .320  represents  a  1  mm.  square 
plugger  point  on  which  a  1  .''i  i«iund  hlow  is  struck;  Figure  321  a  2  nun.  square  (4  sq.  mm.)  point, 
which  requires  a  fiO  pound  blow  to  give  the  same  condensation  as  obtained  on  the  1  nnn.  square  point 
with  a  1.5  pound  blow;  Figure  322  a  3  mm.  sipiare  (9  sq.  mm.)  point,  which  requires  a  135  poimd 
blow  to  give  the  same  condensation,  and  Figure  323  a  2x0  mm.  foot  plugger  (12  sq.  mm.),  which 
would  require  a  180  pound  blow  to  give  the  same  condensation,  if  the  entire  face  of  the  plugger 
were  used. 
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form.  There  is  less  tendency  to  tear,  or  to  ball,  under  the  instru- 
ment than  many  other  forms  in  which  foil  has  been  prepared 
for  use. 

With  the  rapid-stroke  mallets,  such  as  the  electric  and  the 
mechanical  mallets  attached  to  the  engine,  many  persons  prefer 
to  use  gold  in  the  form  of  the  ribbon.  This  ribbon  is  the  same  as 
that  prepared  for  making  the  cylinders.  In  using  the  ribbon,  it 
is  laid  flat  on  the  previously  condensed  gold  and  the  condensing 
point  is  carried  lightly  over  it  while  rapid  strokes  of  the  mallet 
are  being  made.  Because  of  the  peculiar  motion,  this  is  often 
spoken  of  as  "wiping  in  the  gold."  Many  modifications  of  the 
forms  mentioned  have,  from  time  to  time,  been  employed. 

The  forms  of  crystal  gold  have  been  varied  greatly  by  those 
preparing  them.  Some  are  made  in  masses  that  may  be  pulled 
apart  into  pieces  of  various  sizes,  as  wanted ;  others  are  in  sheets 
that  may  be  cut  into  strips  or  blocks.  Nothing  could  be  said  here 
that  would  be  of  special  value.  Each  maker  of  this  form  of  gold 
prepares  it  in  some  special  manner  and  gives  it  a  special  name. 
Otherwise  than  the  outward  form  presented,  they  are  all  prac- 
tically the  same  thing. 

The  application  or  force  in  filling  with  cohesive  gold. — 
In  using  cohesive  gold  in  filling  teeth,  all  parts  of  the  gold  should 
be  welded  into  one  solid  mass.  This  is  accomplished  by  condens- 
ing the  gold  in  small  masses  with  the  end  of  the  plugger  point, 
by  either  hand  pressure  or  the  blows  of  the  mallet.  The  use  of 
suflScient  force  by  hand  pressure  to  accomplish  this  well,  or  to 
obtain  the  necessary  degree  of  solidity,  becomes  exceedingly  tire- 
some to  both  the  patient  and  the  operator.  For  this  reason, 
mallet  force  has  come  into  general  use.  The  kind  of  mallet  used 
for  condensing  the  gold  seems  to  be  of  much  less  importance 
than  the  particular  manner  of  handling  it,  and  this  last  must  be 
stated  as  being  a  personal  equation;  that  is  to  say,  one  person 
will  accomplish  a  given  condensation  of  gold  with  much  less 
inconvenience  to  the  patient  than  another  can  do,  and  yet,  the 
differences  in  the  application  of  force  are  not  such  as  permit 
of  analysis  and  a  determination  of  the  precise  differences  of 
manipulation.  It  is,  however,  closely  akin  to  the  differences  in 
touch  between  that  regarded  as  very  good  and  poor  among  musi- 
cians in  piano-playing. 

Of  the  different  plans  of  applying  mallet  force,  the  hand 
mallet  used  by  an  assistant  is  by  far  the  best,  as  it  will  produce 
the  desired  result  with  the  least  wear  and  tear  to  both  patient 
and  operator.    The  next  best,  but  much  inferior,  method  is  by 
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the  use  of  the  automatic  mallet.  Of  these  instruments  there  are 
a  variety  in  the  market  of  almost  equal  merit.  The  poorest 
method  practiced  is  the  use  of  the  hand  mallet  by  the  operator 
himself.  In  this  use  of  the  mallet,  the  operator  can  handle 
neither  the  plugger  nor  the  mallet  properly,  and  the  usual  result 
is  great  wear  and  tear  upon  both  the  patient  and  operator,  and 
generally  much  imperfect  work  in  condensing  the  gold,  especially 
in  its  adaptation  to  margins. 

In  order  to  condense  gold  well  and  with  the  least  pain  to 
the  patient,  the  mallet  force  should  be  combined  with  a  certain 
degree  of  hand  pressure.  The  plugger  should  be  placed  firmly 
in  position  with  such  force  as  to  bring  the  looser  portions  of  gold 
well  together  and  to  force  the  tooth  into  a  stable  position  in  which 
the  fibers  of  the  peridental  membrane  are  rendered  tense,  and 
then  the  blow  from  the  mallet  should  follow  on  the  instant  this 
is  done,  two  blows  following  each  other  in  close  succession. 
Experience  has,  I  think,  sufficiently  shown  that  the  best  results 
are  obtained  by  this  method.  This  is  in  some  degree  copied  with 
the  automatic  mallet. 

The  sliding  of  the  plugger  point  over  the  surface  of  the  gold 
while  blows  are  being  rapidly  applied,  is  very  much  more  painful 
to  the  patient  if  the  same  results  in  condensation  are  accom- 
plished. A  number  of  machines  have  been  devised  for  malleting 
that  are  very  convenient  in  use,  and  yet  they  seem  not  to  be  much 
used,  evidently  for  the  reasons  assigned.  Among  these  are 
included  the  electric  mallet  and  several  mechanical  devices 
attached  to  the  dental  engine.  It  is  perfectly  practicable,  how- 
ever, to  make  good  gold  fillings  by  any  one  of  these  plans  of 
using  mallet  force.  The  main  questions  here  are  as  to  ease  and 
rapidity  of  manipulation  in  the  first  instance,  and,  in  the  second, 
as  to  comparative  ease  of  obtaining  good  results. 

In  many  fillings,  hand  pressure  should  be  used  in  the  con- 
densation of  some  particular  parts  to  which  mallet  force  is  inap- 
plicable. Mallet  force  can  be  applied  successfully  only  in  a  direct 
line  with  the  shaft  of  the  instrument.  In  all  cases  in  which  it 
becomes  necessary  to  apply  force  in  lateral  directions  to  the  shaft 
of  the  instrument,  hand  pressure  must  be  used,  unless  reverse 
motion  with  reverse  pluggers  can  be  substituted.  This  can  be 
done  in  the  more  difficult  positions  in  lower  molars  and  bicuspids 
by  judicious  study  of  the  capability  of  reverse  pluggers.  The 
filling  of  the  incisal  anchorage  in  incisor  cavities  requires  almost 
uniformly  the  use  of  hand  pressure. 

The  manner  in  which  we  now  prepare  cavities  for  filling 
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reduces  the  necessity  for  the  use  of  hand  pressure  more  than  ever 
before,  because  of  the  very  free  access  obtained.  Convenience  in 
placing  the  filling  material  should  always  be  held  strictly  in  mind 
in  the  preparation  of  a  cavity. 

The  belation  or  the  size  of  plugger  points  to  the  applica- 
tion OF  force. — A  correct  appreciation  of  relation  of  the  size  of 
the  condensing  area  of  the  plugger  point  to  the  force  used  is  of 
first  importance  in  filling  teeth  with  cohesive  gold.  The  force 
that  can  be  applied  is  limited  by  the  capability  of  the  peridental 
membrane  to  resist,  and  the  possibilities  of  the  use  of  more  or 
less  force  will  vary  with  the  strength  and  endurance  of  the  mem- 
brane. People  who  are  accustomed  to  using  their  teeth  very 
vigorously  and  have  very  strong  peridental  membranes,  will 
bear  much  heavier  blows  of  the  mallet  without  inconvenience 
than  those  who  habitually  use  their  teeth  more  delicately,  and, 
as  a  result,  have  weaker  peridental  membranes.  All  of  this  must 
be  considered  in  filling  operations  and  the  force  used  limited 
accordingly.  The  requirements  as  to  solidity  and  strength  of 
fillings  for  different  persons  are  of  equal  importance.  Persons 
with  strong  peridental  membranes,  who  use  their  teeth  vigor- 
ously, require  the  strongest  possible  fillings.  Persons  who  have 
weak  peridental  membranes  and  who  habitually  use  their  teeth 
feebly,  will  not  require  the  same  solidity  and  strength  in  the 
fillings  in  order  that  they  may  stand.  In  either  case,  however, 
the  adaptation  of  the  gold  to  the  margins  should  be  perfect,  and 
in  all  cases,  a  density  that  will  be  moisture-tight  is  absolutely 
required.  Because  a  patient  can  bear  heavy  blows  of  the  mallet 
is  no  excuse  for  using  a  plugger  of  large  impacting  area,  for  the 
reason  that  such  persons  require  very  dense  fillings.  The  con- 
sideration of  the  area  of  plugger  points  is  presented  under  the 
heading,  "Force  of  Blows."    See  also  Figures  320,  321,  322,  323. 

Plugger  points.  With  the  simpler  forms  of  cavities  as  more 
recently  prepared,  the  plugger  points  may  also  be  much  simpler 
in  the  variety  of  forms  of  shanks  and  condensing  area.  Figure 
324.  The  form  of  the  impacting  area  or  face  of  the  point  of  plug- 
gers  may  be  round,  square,  parallelogram,  or  what  is  known  as 
foot  form.  Each  of  these  has  uses  in  special  localities.  The 
parallelogram  forms  (two  pairs  in  the  illustration)  are  particu- 
larly suited  for  the  wedging  process  in  building  against  the  walls 
of  cavities.  These  pairs  have  the  long  dimension  in  the  plane 
of  the  curve  or  angle  of  the  shank  (hatchet  form)  in  one,  and 
perpendicular  to  that  plane  (hoe  form)  in  the  other.  By  this 
arrangement,  the  long  dimension  of  one  or  the  other  instru- 
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Formula  Names  or  Ploooee  Points  and  Edles  foe  theik  Measueement. 

(1)  The  size  of  the  working  face  of  the  plugger  is  given  in  tenths  of  a  milli- 
meter as  the  unit,  the  length  of  the  nib  in  millimeters,  and  the  angle  of  the  nib  with 
the  shaft  in  centigradea. 

(2)  If  the  plugger  is  round,  the  diameter  is  given,  followed  by  the  length  of  the 
nib,  and  this  by  the  angle  with  the  shaft,  thus:    5-10-3.     The  name  is,  plugger  5-10-3. 

(3)  When  the  point  has  the  form  of  a  square  or  a  parallelogram,  both  dimen- 
sions are  given,  thus:    12x6-6-10. 

(4)  When  a  pair  is  formed  by  placing  the  broad  sides  of  the  nibs  in  opposite 
relations  to  the  angle  of  the  nibs  (see  the  first  two  pairs  reading  from  right  to  left 
of  figure)  that  dimension  in  the  plane  of  the  angle  is  placed  first  as  12x6-6-10  and 
6x12-6-10.    The  first  of  these  is  the  hatchet  form,  the  second  the  hoe  form. 

(5)  Foot  pluggers  have  the  working  face  on  the  distal  side  of  the  nib  instead 
of  on  its  end.  They  may  be  measured  in  the  same  way  as  others.  The  working  face 
of  the  nib  may  be  its  full  length  or  it  may  be  shorter.  Therefore,  the  working  face 
of  the  plugger  is  given  in  the  same  way  as  other  parallelograms.  The  distance  of  the 
toe  of  the  foot  plugger  from  the  central  line  of  the  shaft  is  the  length,  and  the  angle 
of  the  working  face  with  the  shaft  is  its  angle.  This  is  illustrated  by  the  three  foot 
pluggers  on  the  left  in  the  picture.    The  full  name  will  be,  foot  plugger  20x5-2-18,  etc. 

Ordinarily  in  naming  plugger  points,  we  may  say  plugger  5-10-3,  plugger  10-10-3, 
or  plugger  12x6-6-10,  or  for  the  last  the  term  parallelogram  plugger  12x6-6-10  is 
often  used,  but  as  the  12x6  gives  the  parallelogram  form,  this  mention  is  unnecessary. 
In  naming  pluggers,  the  sub-class  names  may  be  used  when  necessary,  as  bayonet 
plugger  5-2,  or  the  fuller  formula  would  be  5-20,  indicating  that  the  nib  is  parallel 
with  the  shaft.  There  is  generally  no  necessity  for  the  mention  of  such  sub-class 
names  as  monangle  or  contra-angle  in  speaking  of  pluggers,  but  these  may  be  used 
when  they  seem  necessary.  It  is,  however,  necessary  to  mention  the  name,  foot  plug- 
ger, because  this  form  is  not  indicated  without. 

Special  Uses  of  Pluggee  Points. 

The  round  instrument,  5-10-3,  in  connection  with  the  holding  instrument,  is  used 
(see  Figures  341,  342)  for  starting  fillings  in  convenience  points. 

The  round  plugger,  7Vi-10-3,  is  used  sometimes  for  starting  fillings  instead  of  the 
5-10-3  and  also  for  doing  some  portions  of  condensing  gold. 

The  round  plugger,  10-10-3,  may  be  used  in  any  position  where  a  large  condensing 
point  is  required,  except  in  wedging  against  walls. 

The  parallelogram  pluggers,  12x6-6-10,  6x12-6-10,  are  used  especially  for  packing 
gold  in  mesial  portion  of  mesio-occlusal  cavities  (see  Figures  344,  347)  and  for  doing 
the  bulk  of  gold  building  in  most  of  the  proximo-occlusal  cavities,  including  hand- 
pressure  work  in  the  distal  portion  of  disto-occlusal  cavities. 

The  parallelogram  pluggers,  10x6-3-3,  6x10-3-3,  may  be  used  as  smaller  points  in 
condensing  against  walls,  as  occasion  may  require  in  molars  and  bicuspids  and  for 
the  bulk  of  the  work  in  incisors. 

A  pair  of  larger  parallelogram  points,  contra-angled.  14x8-610,  8x14-6-10,  for 
use  when  large  condensers  may  be  used  with  the  hand  mallet,  are  recommended  but 
not  illustrated.     Also  a  pair  12x6-3-3,  6x12-3-3,  not  Ulustrated. 

The  bayonet  5-2-0  can  be  of  service  occasionally  in  building  against  the  labial 
wall  of  incisor  proximal  cavities,  working  from  the  labial. 

The  5-3-23  and  5-2-23  are  used  by  hand  pressure  only.  They  are  intended  espe- 
cially for  filling  the  incisal  anchorage  in  incisor  proximal  cavities. 

Foot  pluggers,  20x5-2-18,  15x5-3-18,  15x5-5-12,  are  intended  for  use  in  reaching 
into  the  embrasures  for  condensation  of  gold  along  the  buccal  and  lingual  margins 
of  cavities. 

Back-action  pluggers  for  distal  cavities  in  lower  molars  and  bicuspids,  especially 
those  with  a  lingual  inclination.     See  Figures  325,  326,  327. 

Direct  quadrangle  after  condensers  for  gingival  margins  of  proximal  cavities  in 
front  teeth  and  of  mesial  cavities  in  back  teeth.    See  Figures  328,  329,  330. 

Eeverse  quadrangle  after  condensers  for  condensing  gingival  margins  of  distal 
fillings  in  back  teetb.    Figures  331,  332. 
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Fio.  324.  The  principal  direct  acting  plugger  points  necessary  for  use  in  filling  teeth,  _  actual 
size.  The  figures  placed  below  each  constitute  the  fommla  name  by  which  it  is  known,  and  give  the 
size  and  form  of  the  nib  or  working  point. 
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ment  of  the  pair  can  be  brought  parallel  with  the  plane  of 
any  wall  of  a  cavity.  The  dimensions  10x5-3-3  and  5x10-3-3, 
are  particularly  suited  for  use  in  proximal  cavities  of  tlie 
incisors.  Those  of  the  dimensions  12x6-5-10,  6x12-5-10  have 
the  shank  contra-angled,  suiting  them  especially  to  the  build- 
ing of  gold  in  proximal  cavities  of  the  bicuspids  and  molars, 
which  will  be  more  fully  explained  later.  See  Figures  344, 
347.  Both  of  these  pairs  have  the  face  rounded,  or  convex, 
on  the  longer  dimension  for  the  purpose  of  severe  packing  of 
gold  without  chopping  into  it.  By  rounding  this  dimension,  the 
first  impression  on  a  fairly  solid  bit  of  metal  is  on  a  limited  area 
of  the  face  of  the  point,  but  immediately  this  ^ves  way,  a 
larger  area  is  engaged  which  prevents  it  from  sinking  deeply 
into  the  metal.  Of  the  three  round  points,  the  5-10-3  is  espe- 
cially suited  to  starting  fillings  in  small  convenience  points, 
and  for  special  uses  by  hand  pressure,  or  for  any  purpose  when 
severe  condensation  with  light  pressure  is  desirable.  The  area 
of  the  point  —  .196  square  millimeters  —  is  too  small  for  use  in 
the  general  building  of  gold.  The  Ti/o-lO-S  has  a  greater  area 
—  .44  square  millimeters  —  and  may  be  used  in  the  larger 
convenience  points.  It  is  suited  to  some  positions  of  general 
building  of  gold  in  the  work  in  incisor  teeth,  and,  occasionally, 
in  other  positions  when  the  stepping  process  in  building  against 
walls  is  not  necessary.  The  10-10-3  (round)  may  be  similarly 
used  in  general  gold  building  in  bicuspid  and  molar  cavities 
in  which  heavy  malleting  may  be  employed.  This  plugger 
face  —  .78  square  millimeters  in  area  —  is  the  largest  plugger 
point  that  should  be  used  in  the  automatic  mallet.  With  the  hand 
mallet  used  by  an  assistant,  more  force  may  be  employed,  and, 
in  a  few  selected  positions,  an  instrument  with  a  larger  area 
might  be  used.  The  area  of  the  parallelograms  12x6  and  6x12 
is  .72  square  millimeters.  A  pair  of  parallelograms  14x8-6-10 
and  8x14-6-10,  with  an  impacting  area  of  1.12  square  milli- 
meters (not  included  in  the  illustration)  is  desirable  where 
much  non-cohesive  gold  is  used  in  proximal  cavities  in  bicus- 
pids and  molars,  especially  for  placing  and  the  first  slight 
condensation  of  the  non-cohesive  gold.  In  especially  favorable 
cases,  these  may  be  used  with  very  heavy  blows  of  the  hand  mal- 
let in  gold  building.  The  area  is  too  large,  however,  for  general 
use.  Also  a  pair  of  points  12x6-3-3  and  6x12-3-3  (not  illus- 
trated) are  very  excellent  instruments  for  much  of  the  gold 
building  on  approaching  margins  in  occlusal  surfaces. 

The  bayonet  form  will  sometimes  allow  a  better  angle  of 
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blow  to  be  used  along  the  labial  walls  of  incisors  when  working 
from  the  labial.  For  this  purpose  it  is  important.  Elsewhere 
it  is  not  of  especial  use.  The  curve  of  the  shank  gives  consider- 
able spring  to  blows  and  limits  its  impacting  force. 

The  pluggers  with  23  angle  are  used  for  filling  the  incisal 
retention  points  in  incisor  proximal  cavities,  and  occasionally 
in  positions  where  access  with  other  points  is  impossible  in  other 
cavities.  In  this  use,  hand  pressure  only  is  employed.  With 
their  small  impacting  area  —  .196  square  millimeters  —  a  very 
solid  filling  can  be  placed  in  this  rather  awkward  position. 

The  foot  pluggers  are  especially  for  after-condensation.  By 
the  phrase  "after-condensation"  is  meant  that  condensation  of 
the  surface  of  a  filling  which  is  done  after  the  filling  has  been 
built,  especially  on  proximal  surfaces.  In  this  position  it  is  often 
best  to  leave  these  surfaces  a  bit  ragged,  with  more  or  less  gold 
imperfectly  condensed  overhanging  the  area  proper  of  conden- 
sation in  the  work  of  building.  This  is  best  caught  up  and  con- 
densed with  a  foot  plugger  afterward.  Much  of  this  work  would 
be  difficult  to  reach  with  the  other  instruments.  Therefore,  these 
are  made  in  the  form  shown  so  that  with  them  one  may  reach 
well  into  the  interproximal  space  and  condense  with  the  toe  of 
the  plugger.  The  shorter  foot,  20x5,  is  often  valuable  for 
building  over  margins,  though  generally  margins  should  be  built 
over  with  the  same  plugger  used  in  the  general  gold  building. 
Its  full  area  is  one  square  millimeter  when  the  whole  area  of  the 
foot  comes  into  play,  which  will  occur  only  occasionally.  Notice 
that  the  shank  of  this  is  perfectly  straight.  There  will  be  no 
spring  limiting  its  blow.  It  is,  therefore,  a  dangerous  instrument 
to  bring  in  contact  with  an  enamel  margin.  An  ample  amount  of 
gold  should  always  separate  it  from  actual  contact  with  margins 
over  which  it  is  used. 

Back-action  and  quadrangle  pluggers.  The  back-action 
instruments  for  packing  gold  have  the  points  recurved  or  bent 
in  a  half  circle  or  equivalent  angles  so  that  the  point  is  parallel 
or  nearly  parallel  with  the  shaft.  The  opposite  end  is  also 
recurved  so  that  the  mallet  strikes  the  instrument  backward,  or 
in  the  opposite  direction  from  the  ordinary  direct-action  instru- 
ments. These  are  shown  in  Figure  325,  the  mallet  end  and  the 
plugger  end  only  appearing  in  the  illustration.  The  total  length 
is  from  twelve  to  thirteen  inches.  This  extra  length  is  to  give 
room  for  the  hand  of  the  operator  and  also  for  the  swing  of  the 
hand  mallet  alongside  the  shaft. 

These  instruments  are  used  in  packing  gold  in  distal  and 


Flo.  325.  Rcvors..'  plllK(,'.■l^.  used  with  iKicUward  or  rovorse  strokos  of  the  iiiullft  in  flllinff  distal 
cavities  in  lower  molars  and  bicuspids.  05pecially  those  having  a  lingual  inclination.  The  full  length 
of  the  reverse  pluggers  is  twelve  to  thirteen  inches. 
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occlusal  cavities  in  the  lower  molars,  and  in  these  their  use  is 
limited  almost  entirely  to  packing  against  the  buccal  and  mesial 
or  axial  walls.  The  position  of  these  in  use  is  shown  in  Figures 
326,  327.  As  the  instrument  is  much  longer  and  heavier  than  the 
ordinary  direct-acting  instrument,  and  also  on  account  of  the 
curve  of  the  point,  a  much  heavier  mallet  stroke  is  required  to 
accomplish  a  like  result.  Most  persons  will  find  these  instru- 
ments very  awkward  when  first  beginning  to  use  them,  but  with 
a  little  experience  in  handling  them  and  in  learning  their  position 
in  use,  they  become  convenient  and  effective  in  positions  that  are 
very  difficult  when  only  direct-action  instruments  are  used. 

It  is  in  lower  molars  or  bicuspids  with  a  strong  lingual 
inclination  that  their  use  gives  the  greatest  relief.  One  is  not 
compelled  to  remove  so  much  tooth  structure  toward  the  buccal 
and  mesial  to  gain  convenience  form,  the  pi'eparation  of  the 
cavity  is  easier,  and  the  packing  of  the  gold  is  accomplished  with 
greater  facility.  This  group  of  instruments  really  takes  the  place 
of  much  of  the  hand-pressure  work  that  is  required  in  the  cav- 
ities named,  and  will  do  the  work  easier  for  both  patient  and 
operator  and  do  it  more  perfectly. 

The  quadrangle  instruments  are  designed  especially  to 
relieve  one  of  the  difficulties  that  occur  from  the  use  of  the 
Perry  separator;  or  the  modification  known  as  the  universal 
Perry  separator.  In  the  use  of  this  separator,  it  is  often  found 
difficult  to  so  place  foot  pluggers  as  to  get  the  toe  of  the  plugger 
in  position  for  a  direct  stroke  on  the  surfaces  of  mesial  or  distal 
fillings  for  the  final  condensation  of  the  surface  after  the  filling 
has  otherwise  been  placed,  because  the  bows  of  the  separator 
interfere.  Further,  it  is  desirable  that  we  become  able  to  pass 
the  toe  of  the  foot  plugger  fully  to  the  bucco-lingual  center  of  the 
interproximal  space  in  such  form  as  to  get  a  direct  blow  of  the 
mallet  on  the  gold  in  its  final  condensation.  These  instruments 
are  made  in  both  the  direct-action  and  the  back-action  forms, 
and,  although  they  have  been  used  for  more  than  twenty  years 
by  the  author  and  a  few  others,  they  have  not  been  long  in  the 
market. 

Figure  329  shows  the  point  and  shank  only  of  this  instru- 
ment as  made  for  the  direct  blow.  There  are  four  angles  in  the 
shank,  hence  the  term  "quadrangle."  They  are  in  such  form 
that  the  instrument  will  pass  around  the  bow  of  the  separator 
and  reach  into  the  interproximal  space  in  form  to  admit  of  a 
direct  blow,  keeping  the  instrument  point  sufficiently  near  the 
line  with  its  shaft.    The  immediate  point  is  shown  in  two  posi- 
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tions  in  order  that  its  form  may  be  better  understood.  It  is  made 
in  rights  and  lefts. 

In  Figure  328  one  of  these  instruments  is  shown  in  action, 
condensing  a  filling  in  the  mesial  surface  of  the  left  central 
incisor,  with  the  separator  in  position.  Particular  attention  is 
called  to  the  grasp  of  this  instrument.  Otherwise  than  in  the 
form  of  its  shank,  it  does  not  differ  materially  from  other  foot 
pluggers  or  condensers  used  with  the  hand  mallet.  The  number 
of  its  angles,  however,  requires  that  a  much  heavier  blow  of  the 
mallet  be  used  than  with  pluggers  that  have  less  crooks  and  turns 
in  their  shanks.  This  instrument  can  be  used  upon  mesial  sur- 
faces and  distal  surfaces  in  the  incisor  teeth,  and  is  capable  of 
use  on  all  mesial  surfaces  in  the  bicuspids  and  molars,  but  not 
upon  the  distal  surfaces  of  bicuspids  and  molars. 

In  Figure  330  the  instrument  is  shown  in  action  on  the  buccal 
portion  of  the  mesial  surface  of  a  second  lower  molar,  and  inci- 
dentally an  excellent  illustration  of  a  half-inverted  pen  grasp. 
The  otlier  instrument  of  the  pair  may  be  introduced  from  the 
lingual  as  well,  and  with  the  two  every  part  of  the  proximal 
surface  of  the  filling  can  be  reached  and  condensed. 

A  pair  of  back-action  quadrangle  instruments  —  rights  and 
lefts  —  are  fashioned  on  the  same  plan,  the  points  of  which  are 
shown  in  Figure  332  in  two  positions  to  better  exhibit  their 
forms.  The  shafts  of  these  are  of  the  same  form  and  length  as 
the  other  back-action  instruments.  In  Figure  331  one  of  these  is 
shown  in  position  condensing  the  distal  surface  of  a  filling  in  a 
lower  first  molar,  the  separator  being  in  place.  It  is  easily  appli- 
cable to  all  of  the  distal  surfaces  of  the  bicuspids  and  molars  of 
both  the  lower  and  upper  jaws. 

These  quadrangle  instruments  are  not  used  at  all  for  gold 
building,  but  only  for  the  condensing  of  the  proximal  surfaces 
of  fillings  after  they  have  otherwise  been  completed  with  other 
instruments.  Their  use  is  more  particularly  desirable  when 
considerable  non-cohesive  gold  has  been  used  in  the  gingival  por- 
tion of  the  cavity.  The  form  of  the  point  is  such  that  the  toe 
can  be  used  effectively  fully  to  the  bucco-lingual  center  of  a 
molar  tooth,  the  one  entering  from  the  buccal  and  the  other  from 
the  lingual.  Therefore,  every  part  of  the  gingival  portion  of 
any  proximal  filling  can  be  reached  and  condensed.  This  does 
much  to  insure  these  fillings  against  leakage  from  any  imperfec- 
tion in  the  packing  of  the  gold  in  the  first  instance. 


Fig.  326. 


Fin.  X-in.     A  t'linlr-Kril'li  slu.win?  the  positiun  of  tlio  reverse  pluggcr  in  uso,  indiuling  llio  mallut 
nnrl  Tiiallt-t  liand  of  the  as.si8tant. 

Fid.  :i'J7.     .\  split  liiwer  mtilar  with  preparetl  distal  eavily,  sliowing  llie  rcl^ili..ii  of  the  working 
point  nf  till-  r,\risc  plugir.-r  to  llu-  eavity  walls. 


Fiu.  328.  The  direct-stroke  qiiudrungle  plui^giT  as  siiowii  in  usi'  by  plmtugiupliy,  incUuIintj  the 
mallet  as  used  by  an  assistant.  The  instrument  is  shown  in  the  act  of  condensing  the  gingival  portion 
of  a  filling  that  haa  been  placed  in  llio  mesial  surface  of  a  central  incisor.  The  curves  of  the  shank 
enable  one  to  obtain  a  direct  stroke  on  the  gingival  portion  of  the  filling  while  the  separator  is  in 
place.      It  is  used  only  f«ir  after -eundeiisitiiuri, 

Vui.  329.  Photographs  of  the  points  aTuI  slianUs  of  the  diiect  ([iiailrangle  pliiggers,  rights  ami 
lefts,  end  view  and  side  view. 


l''lG.  .ISO.  A  |ilic)tngr:i|.li  nf  llie  ciirccl  iiii;ulra]ii;Io  pliineiT  ill  :ifli(in  c.jii.linsiiitf  ;i  nllint;  in  tlio 
iiKsial  surfiico  of  a  molar  while  the  separator  is  in  place.  With  this  pair  of  instruments  one  is  able 
to  obtain  a  ilireet  strol<e  over  any  portion  of  the  mesial  surface.  The  picture  also  gives  an  excellent 
exhibition  of  a  half-reversed  pen  grasp. 


Fig.  .i:n.  A  jilii)ln;;i;iijh  of  liic  reverse  iin;uli;iTiffIe  plufft?*'!'  in  action  coiuionsiiig  the  distal  siiif;iee 
uf  a  lillinir  in  a  Inwcr  nmliu-  with  (he  sei>;Uiilor  in  phicc.  Notice  the  relation  of  the  mallet  to  the 
M-euivi'd  inalh't  i-ml  of  I  he  shaft  nf  the  pliissier, 

Fia.  'S'.i'Z.  A  ]»hi>('i^r.iph  of  (he  winkini,'  points  anil  enivr-;  of  the  slmiiks  of  the  reverse  iina(h-ant;'lo 
pluggers. 
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SEPARATING  TEETH. 

In  filling  proximal  cavities  in  which  the  proximating  tooth 
is  present,  provision  must  be  made  before  the  filling  is  begun  for 
finishing  the  proximal  surface  of  the  filling.  If  the  teeth  orig- 
inally made  a  close  contact,  it  is  necessary  to  separate  them  or 
lift  them  a  little  apart  in  order  that  we  may  finish  the  proximal 
surface  of  the  filling  to  the  full  mesio-distal  breadth  of  the  tooth 
and  restore  the  contact  point  in  correct  form,  preserving  the  full 
breadth  of  the  interproximal  space.  This  is  necessary  to  the 
maintenance  of  the  health  of  the  interproximal  gingivfe,  the 
gums,  the  peridental  membranes  and  the  teeth.  If  the  contact  of 
the  filling  with  the  proximating  tooth  is  not  made  in  correct  form, 
food  will  be  held  between  the  teeth  and  will  be  crowded  upon  the 
interproximal  gum  tissue,  causing  inflammation  and  absorption, 
and  finally  injure  the  gums  and  peridental  membranes,  perhaps 
causing  incurable  disease  of  the  peridental  membranes  and  final 
loss  of  the  teeth.  Or,  by  forming  a  pocket  in  the  gum  tissue  about 
the  gingival  margin  of  the  filling,  in  which  debris  undergoes  fer- 
mentative decomposition  with  acid  formation,  cause  recurrence 
of  decay.  The  manner  of  the  recurrence  of  these  conditions  has 
been  fully  stated  elsewhere.  These  considerations,  derived  from 
careful  clinical  observation,  render  it  imperative  that  we  make 
provision  for  finishing  proximal  surface  fillings  to  very  exact 
form  by  first  separating  them  sufficiently  to  give  room  to  do  this 
work.  Lack  of  attention  to  this  requirement  has  caused  the  loss 
of  many  otherwise  good  fillings. 

In  all  ordinary  cases,  the  separation  of  teeth  to  gain  room 
for  finishing  is  done  best  by  the  use  of  the  Perry  separator. 
The  more  recent  Perry  general  separator  does  equally  well. 
This  instrument  simply  catches  the  two  teeth  by  their  necks  and 
lifts  them  apart  by  turning  a  screw.  The  separation  required 
is  done  with  the  least  pain  possible,  is  done  usually  in  a  few  min- 
utes and  without  causing  especial  soreness  of  the  teeth  at  the 
time  or  afterward.  Generally,  the  separator  should  be  applied 
before  the  filling  is  begun  and  the  teeth  separated  sufficiently. 
Occasionally,  and  especially  with  the  molar  teeth,  when  the  teeth 
are  very  firm,  they  are  difficult  to  move  sufficiently.  If,  in  such 
cases,  the  separator  is  forced  very  tight,  the  instrument  springs 
instead  of  separating  the  teeth.  But  when  it  is  allowed  to  remain 
and  the  filling  is  proceeded  with,  it  is  found  that  when  the  fill- 
ing has  been  built,  the  teeth  are  separated  sufficiently  for  the 
finishing.     The  continuous  spring  force  of  the  separator  has 
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caused  them  to  yield  gradually.  We  should  make  note  of  this 
and  be  careful  not  to  force  the  separator  too  hard  upon  the 
single-rooted  teeth,  for,  if  we  attain  the  full  separation  required 
at  once,  we  will  find,  when  the  filling  is  completed,  that  we  have 
separated  the  teeth  much  more  than  was  necessary.  This  should 
not  be  done. 

The  Figures  333,  334,  335,  represent  the  general  Perry  sep- 
arator, which  at  the  present  time  is  the  best  device  for  separating 
teeth.  When  properly  adjusted,  the  slender  claws  shown  in  the 
center  in  Figui'e  333,  closed,  are  placed  between  the  necks  of 
the  teeth  while  the  bows  go  over  the  teeth  from  labial  to  lingual, 
or  from  buccal  to  lingual  on  the  back  teeth.  The  teeth  are  then 
lifted  apart  by  turning  the  separating  bars,  giving  each  two  or 
three  quarter  turns  alternately.  The  nuts  on  the  bars  which 
form  the  bows  which  move  the  claws  bucco-lingually,  as  shown 
by  comparison  of  Figures  333  and  334,  will  be  called  the  adjust- 
ment nuts.  They  are  used  in  fitting  the  claws  to  teeth  of  differ- 
ent sizes.  For  instance,  when  adjusted,  as  shown  in  Figure  333, 
the  claws  may  be  placed  between  the  necks  of  small  central  and 
lateral  incisors.  For  adjusting  to  large  central  incisors,  the 
ends  of  the  claws  would  need  to  be  separated  a  little  in  the  direc- 
tion shown  by  comparing  Figures  333  and  334,  or  labio-lingually. 
For  adjusting  to  the  molars,  the  movement  in  this  direction 
must  be  considerably  more.  The  movement  necessary  is  never 
quite  so  much  as  that  shown  to  be  possible  by  comparison  of 
Figures  333  and  334.  This  adjustment  must  always  be  made 
and  corrected  by  trial  on  the  two  teeth  to  be  separated,  before 
beginning  to  separate  the  teeth. 

The  two  sei^arating  bars  move  these  claws  back  and  forth 
mesio-distally,  as  shown  by  comparison  of  Figures  334  and  335. 
The  separator  is  always  to  be  placed  on  the  teeth  with  the  shorter 
bar  to  the  lingual.  Generally  the  separator  is  placed  with  the 
claws  closed  fully  together  by  the  separating  bars,  as  seen  in 
Figures  333,  334,  but  occasionally  they  may  be  separated  a  little 
before  putting  it  on.  By  turning  the  separating  bars  in  the  direc- 
tion shown  by  the  little  arrows,  the  claws  are  forced  apart,  sep- 
arating the  teeth.  First  one  bar  should  be  given  two  or  three 
quarter  turns  and  the  other  the  same  number.  This  is  done 
with  a  wrench  supplied  with  the  instrument.  If  one  bar  is  turned 
much  more  than  the  other,  it  causes  the  screws  to  bind  and  to 
work  hard. 

When  the  separator  is  applied,  if  the  bows  do  not  rest 
firmly  upon  the  incisal  or  occlusal  surfaces  of  the  teeth  without 
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Kli:8.  333-337.     A  series  (if  illuslriitinns  of  tlip  Univcrsiil  Tcny  Sopaiator. 

I''i(l.  333.  The  separator  as  arrangcil  fur  tlie  smallest  twill,  <ir  with  the  points  closcil  logitlur  in 
lintli  iliri'ctions. 

l.'io  am  The  .separator  ..pind  full  wi.llli  liuccci-liiiKwall.v  li.v  tiirninR  the  adjustment  nuts.  l)y 
means  of  these  nuts  the  adjustment  for  the  filtinB  of  any  size  of  tooth  is  made  before  the  separator  is 
applied. 

Via  335  The  separator  opened,  also,  a  little  more  than  half  its  full  width  mesio-distally  by 
turning  the  separating  l.ars.  .\fter  the  separator  lias  liee.i  arljiisled  to  the  teeth,  these  separating  bars 
are  turned  until  sulheient  separation  is  made. 

Flo  336  The  seiiarator  applied  to  the  bicuspids.  In  this  ease  the  points  or  claws  impinge  on  the 
soft  tissues  at  the  necks  of  the  teeth  ;  it  must  be  loosened  at  once  and  the  separator  pro,)pcd  up,  as 
shown  in  Figure  337. 

Fio  337  The  separator  is  jiropped  up  with  guttapercha,  modeling  compound  or  other  suitable 
substance  placed  on  the  occlusal  surfaces  of  the  teeth  under  the  adjustment  bars,  preventing  the  sepa- 
rator from  slipping  gingivallv  and  injuring  the  gums.     The  teeth  are  shown  separated. 
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the  claws  impinging  on  the  soft  tissues,  as  is  shown  in  Figure 
336,  they  should  be  made  firm  by  propping  them  with  gutta- 
percha, or  modeling  compound.  To  do  this,  the  gutta-percha  or 
modeling  compound  is  softened  by  heat  and  placed  between  the 
bows  of  the  separator  and  the  incisal  or  occlusal  surfaces  of  the 
teeth,  and  a  little  time  allowed  for  it  to  harden  before  finishing 
the  separation.  These  props  are  shown  in  Figure  337  with  the 
teeth  separated.  They  should  be  placed  at  once  when  the  sep- 
arator has  been  made  just  tight  enough  to  retain  its  position 
well,  for,  in  the  after  tightening  of  the  screws,  there  is  a  tendency 
for  the  claws  of  the  separator  to  slip  farther  to  the  gingival, 
and,  coming  against  the  attachment  of  the  peridental  membrane 
at  the  neck  of  the  tooth,  cause  unnecessary  pain  and  some  injury. 
The  props  also  prevent  movements  of  the  separator  while  oper- 
ating, which,  when  neglected,  cause  the  patient  much  pain  and 
inconvenience.  ^Vlien  the  separator  is  in  place  and  the  teeth 
strained  apart,  it  should  be  set  so  firmly  as  not  to  be  easily  moved 
by  placing  the  fingers  on  it. 

The  principal  objections  to  the  Perry  separator  are,  first, 
in  the  sets  of  six,  as  usually  sold,  there  are  not  a  sufficient  num- 
ber of  forms  to  accurately  fit  all  kinds  of  cases  and  twice  that 
number  are  necessary  to  make  a  satisfactory  set;  second,  they 
are  very  expensive  instruments;  and,  third,  there  are  many 
irregular  cases  with  teeth  so  out  of  position  that  they  can  not 
be  made  to  fit.  This  last  objection  will  naturally  attach  to  all 
mechanical  devices  for  this  purpose.  The  general  Perry  sep- 
arator described  above  answers  the  purpose  of  the  set  of  six  very 
well  and  obviates  the  necessity  of  purchasing  so  many  instru- 
ments. It  is  a  little  more  clumsy  in  use  than  the  other  instru- 
ments, and,  at  first,  its  adjustment  seems  more  awkward.  How- 
ever, when  one  has  attained  some  skill  in  its  use,  it  will  be  found 
to  fit  more  places  than  the  whole  regular  set  of  six.  It  is,  there- 
fore, the  better  instriuuent  to  use.  Sets  of  twelve  of  the  older 
form  are  made  on  special  order  and  are  certainly  very  con- 
venient instruments.  The  principal  point  in  the  use  of  the  gen- 
eral separator  is  to  learn  to  adjust  the  points,  or  claws,  to  the 
right  width  for  the  particular  case  in  hand.  When  this  has 
been  done,  its  use  is  not  more  difficult  than  the  use  of  any  one 
of  the  set  of  twelve.  The  most  real  difficulty  with  the  instrument 
is:  (1)  that  the  crowns  of  some  teeth  are  too  long  for  the  claws 
to  reach  the  right  point  on  their  necks,  (2)  that  in  other  cases 
the  teeth  are  so  short  that  the  claws  reach  into  the  soft  tissues. 
This  makes  it  necessary  to  prop  them  up  to  prevent  pain  and 
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injury,  as  has  been  described.  "We  need  two  more  of  these  gen- 
eral separators;  one  with  a  longer  reach  by  the  width  of  the 
claw,  and  another  with  a  shorter  reach  by  the  width  of  the  claw. 
This  would  make  the  instruments  almost  ideal.  With  the  single 
instrument  now  sold,  its  reputation  is  continually  being  marred 
by  persons  placing  it  without  attention  to  propping  up  the  bows. 
At  first  a  device  was  attached  to  the  instrument  intended  to  take 
the  place  of  the  gutta-percha  for  propping  it  up,  but  it  failed 
to  work  in  so  many  cases  and  was  so  much  in  the  way  that  the 
instrument  is  now  sold  without  it. 

When  the  teeth  are  very  irregular  in  the  arch,  other  means 
of  separation  often  have  to  be  devised.  Wedges  of  wood  may 
sometimes  be  used,  or  cotton  can  be  crowded  tightly  between  the 
teeth  and  tied  over,  or  about,  the  contact  point  with  a  ligature 
and  accomplish  a  sufficient  separation  within  a  few  days.  Slips 
of  rubber  may  be  drawn  between  the  teeth  and  the  ends  cut 
short;  this  is  a  very  effective  method  of  slow  separation,  but  is 
apt  to  make  the  teeth  very  sore.  In  using  rubber  for  separating, 
great  care  should  be  had  that  the  rubber  does  not  press  upon 
the  gum  septum.  This  not  only  creates  unnecessary  soreness, 
but  is  liable  to  do  great  injurj'  to  the  gum  septum. 

A  method  that  is  excellent  for  very  slow  separation  in  the 
bicuspids  and  molars,  is  to  excavate  the  cavity  roughly  and 
moisten  its  surfaces  with  eucalyptol  to  make  the  gutta-percha 
adhere  to  the  walls,  and  then  fill  it  solidly  with  gutta-percha, 
filling  the  interproximal  space  solidly  against  the  proximating 
tooth.  In  doing  this,  a  flat  instrument,  such  as  a  burnisher  or 
gold  finishing  knife,  should  be  placed  firmly  in  the  interproximal 
space  to  protect  the  gum  septum  while  the  gutta-perelia  is  being 
packed,  and  afterward  the  instrument  may  be  removed.  This 
will  prevent  absorption  of  the  gum  septum  by  the  continued 
pressure  of  the  gutta-percha.  This  point  should  never  be  neg- 
lected, as  a  full  gum  septum  is  necessary  to  the  health  of  the 
parts,  and  it  should  be  carefully  protected  against  injury.  Wlien 
the  patient  is  discharged  temporarily,  he  should  be  directed  to 
make  vigorous  use  of  the  tooth  in  chewing.  The  impact  of  the 
food  will  cause  the  gutta-percha  to  spread  and  carry  the  teeth 
apart  sufficiently  within  a  week  or  two.  This  is  a  very  effective 
method  of  slow  wedging  in  cases  in  which  the  teeth  have  dropped 
together  from  loss  of  the  contact  point,  and  has  the  merit  of 
moving  the  teeth  without  creating  soreness.  But  it  must  be 
remembered  that  the  teeth  are  separated  only  by  expanding  the 
gutta-percha  by  heavy  chewing  upon  it.    If  the  patient  does  not 
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chew  upon  it,  it  will  fail  to  separate  the  teeth.  Obviously  this 
plan  can  not  be  used  where  there  is  no  tooth  in  the  opposite  jaw 
that  will  occlude  on  the  gutta-percha. 

In  cases  requiring  uiuch  movement,  it  can  be  hurried  a 
great  deal  by  first  putting  on  the  Perry  separator  and  lifting  the 
teeth  apart  as  much  as  practicable  and  making  the  gutta-percha 
filling,  as  indicated  above,  giving  sufficient  time  for  the  gutta- 
l^ercha  to  become  fully  hard  before  removing  the  separator. 
This  may  be  repeated  at  intervals  of  two  or  three  days  until 
sufficient  separation  has  been  obtained  to  fully  restore  the  width 
of  the  interi^roximal  space  and  mesio-distal  breadth  of  the  tooth. 

In  cases  of  decay  in  which  the  contacts  have  been  lost  and 
the  necks  of  the  teeth  allowed  to  drop  together,  the  occlusion 
has  often  become  adjusted  to  the  abnormal  form.  Justice  to 
patients  demands  that  these  be  restored  to  their  normal  posi- 
tions. It  is  frequently  necessary  to  move  these  teeth  very  slowly 
so  that  the  occlusion  may  become  readjusted  without  violence 
or  annoyance  to  the  patient.  In  some  of  these  cases,  this  is 
readily  done  with  giitta-percha,  as  described  above.  In  those 
cases  in  which  this  is  not  available  or  proves  ineffective,  it  is 
readily  done  by  the  intermittent  use  of  the  separator  followed 
by  gutta-percha  fillings. 

It  occasionally  happens  that  a  tooth  has  lost  the  greater 
part  of  its  crown,  and  the  teeth  on  either  side  have  dropped 
together  over  it,  so  that  the  restoration  of  the  form  of  the  crown 
is  impossible  without  a  very  considerable  separation.  In  this 
case  the  breadth  of  two  interproximal  spaces  is  to  be  recovered 
by  separation.  If  the  lingual  and  buccal  walls  are  still  suffi- 
ciently strong,  it  is  possible  to  accomplish  this  with  gutta-percha ; 
but  when  they  are  not,  it  is  better  to  cut  away  most  of  the  remain- 
ing portions  of  the  crown  and  insert  a  piece  of  hard,  dry,  hickory 
wood  in  place  of  the  missing  crown  in  such  a  way  that  the  length 
of  the  grain  of  the  wood  shall  be  from  buccal  to  lingual.  This 
should  be  cut  to  fit  snugly  between  the  two  teeth  on  either  side 
and  forced  into  position.  It  will  alisorb  moisture  fi-om  the  saliva 
and  swell  and  slowly  carry  the  teeth  apart.  The  wood  should  be 
exchanged  for  a  new  piece  once  in  two  or  three  days  and  continued 
until  space  is  gained  for  the  restoration  of  the  full  mesio-distal 
breadth  of  the  crown.  This  plan  is  especially  useful  in  gaining 
the  necessary  space  for  restoration  with  artificial  crowns,  as  well 
as  in  building  up  badly  decayed  teeth  with  metal.  IJecently  a 
few  general  separators  have  been  provided  with  long  bars  which 
permit  them  to  be  used  to  move  the  teeth  from  either  side  of 
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a  tooth  found  in  this  condition.  This  arrangement  simplifies 
this  matter  greatly  and  it  is  desirable  that  the  manufacturers 
find  sufficient  encouragement  to  place  these  in  their  general  list 
of  supplies.  For  this  purpose,  two  extra  bars  should  be  pro- 
vided. The  first  one  should  be  enough  longer  than  the  labial 
bar  usually  sold  that  it  (the  present  labial  bar)  may  be  used  as 
the  lingual  bar,  and  the  new  bar  used  as  the  labial  bar.  The 
change  requires  that  the  two  bars  be  screwed  out  and  the 
exchange  made  as  stated.  The  second  additional  bar  would 
work  as  the  labial  bar  with  the  first  additional  bar  as  the  lingual 
bar,  making  the  extension  so  much  greater.  Much  the  better 
plan,  however,  would  be  to  have  the  additional  separators  with 
the  long  bars  complete. 
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FILLING  CAVITIES  WITH  GOLD,  BY  CLASSES. 

Class  2.    Proximal  Cavities  in  Bicuspids  and  Molabs. 

illustrations:  figures  338-364. 

Note.  The  technic  of  filling  cavities  of  tlie  first  class  is 
largely  included  with  that  of  the  second  class,  therefore  the 
filling  of  cavities  of  the  second  class  is  presented  first. 

Case.  Mesio-occliisal  cavity.  For  the  purpose  of  explain- 
ing the  principles  involved  and  the  technical  procedures  step  by 
step,  a  rather  broad,  squarely  cut  mesio-occlusal  cavity  has  been 
chosen  for  the  better  opportunity  of  illustration.  This  is  shown 
in  Figure  340,  and  is  the  first  of  a  series  prepared  for  this  pur- 
pose. With  the  exception  that  the  step  of  the  cavity  has  been 
cut  broader  toward  the  inesio-buccal  cusp  to  facilitate  illustra- 
tion, it  has  been  prepared  as  has  been  directed  in  the  article 
on  preparation  of  cavities  of  the  second  class.  The  rubber  dam 
is  supposed  to  have  been  placed  before  the  cavity  walls  were 
finished,  and  the  necessary  separation  made. 

Starting  the  filling  with  cohesive  gold.  The  gold  in  the 
form  of  pieces  of  rolls,  pellets,  blocks  or  cylinders  should  be 
ready  on  the  tray,  or  on  the  annealing  slab,  if  that  form  of 
annealer  is  used.  The  instruments  necessary  should  be  on  the 
bracket.  These  should  be:  the  foil  pliers  or  carrier;  the  holding 
instrument;  the  plugger  5-10-3  or  7V.-10-3,  or  both;  the  12x6- 
5-10  and  6x12-5-10,  Figures  324  and  34"l. 

Begin  the  filling  in  the  most  convenient  angle  of  the  cavity. 
In  this  particular  cavity  this  will  be  the  linguo-axio-gingival 
angle.  With  the  holding  instrument  in  the  left  hand  and  the 
plugger  5-10-3  or  7Vo-10-3  in  the  right,  try  them  together  in  the 
cavity  to  see  that  the  position  is  right,  and  make  any  necessary 
corrections.  (See  Figure  51,  finger  positions.)  Take  up  the  gold 
with  the  foil  carrier,  place  it  in  the  cavity  and  catch  it  with  the 
holding  instrument.  Then  exchange  the  foil  carrier  for  the 
round  point  plugger  determined  upon,  and  with  the  two  instru- 
ments bunch  the  gold  into  the  convenience  point,  as  shown  in 
Figure  342.  Usually  it  will  be  best  to  begin  the  condensation 
with  hand  pressure,  especially  if  the  plugger  5-10-3  is  used, 
changing  to  mallet  blows  later.  Be  careful  in  the  beginning  that 
the  gold  is  carried  before  the  plugger  point  instead  of  the  plug- 
ger point  punching  through  it.  If  this  first  piece  seems  large 
enough  to  fully  fill  the  convenience  point,  condense  it  very  thor- 
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oughly;  if  not,  add  more  before  making  complete  condensation. 
When  this  is  done,  pack  a  mass  of  gold  on  the  tirst,  filling  the 
angle  somewhat  as  shown  in  B^'igure  343.  If  the  convenience 
point  has  been  properly  made,  the  gold  built  in  will  stay  in  place. 
Remember  that  if  the  bottom  of  the  convenience  point  is  round, 
as  made  with  a  round  bur,  this  first  piece  of  gold  will  roll  and  be 
loose;  but  if  the  bottom  is  well  squared,  and  the  angles  with  the 
walls  are  sharp,  as  made  with  an  inverted  cone  bur,  this  first 
piece  of  gold  will  remain  firm.  Then  the  bucco-axio-gingival 
angle  may  be  filled  in  the  same  way.  This,  however,  calls  for  a 
change  to  a  partial  cross  mouth  position,  something  similar  to 
those  shown  in  Figures  59  and  61  (finger  positions)  which  is 
usually  easy  enough  to  attain  if  the  mouth  is  opened  widely. 
Sometimes  it  may  be  found  necessary  to  do  this  with  a  contra- 
angled  instrument.  When  the  gold  has  been  packed  into  this 
angle  also,  the  5-10-3  or  71/2-10-3  should  generally  be  changed 
for  the  parallelogram  plugger  6x12-5-10,  Figures  324,  344,  for 
building  across  from  one  point  angle  to  the  other  along  the  axio- 
gingival  line  angle  as  shown  in  Figure  345.  Sometimes  it  may 
be  preferred  to  build  along  this  angle  to  the  bucco-axio-gingival 
angle  before  filling  this  latter  convenience  point,  keeping  the 
holding  instrument  in  position  on  the  gold  while  so  doing.  Then 
the  immediate  angle  is  filled,  as  before  described.  The  choice 
in  these  plans  will  be  purely  a  matter  of  convenience  in  the 
particular  case. 

The  angle  at  which  the  condensing  force  is  applied 
toward  the  plane  of  the  wall  is  very  important  in  making  per- 
fect adaptation.  The  direction  of  force  should  never  be  perpen- 
dicular to  the  plane  of  the  wall  that  is  being  covered.  AVhenever 
possible,  the  angle  of  force  should  be  inclined  as  much  as  twelve 
centigrades  from  the  perpendicular  to  the  plane  of  the  wall. 
In  adapting  gold  to  the  surrounding  walls  in  an  occlusal  cavity, 
or  to  the  buccal  and  lingual  walls  of  a  proximo-occlusal  cavity, 
the  direction  of  force  should  be  inclined  toward  the  wall,  if  pos- 
sible, as  much  as  six  centigrades.  It  is  quite  possible,  however, 
by  using  the  wedging  principle,  to  secure  good  adaptation  if  the 
angle  of  force  is  parallel  with  the  wall. 

The  wedging  principle.  The  stepping  of  the  plugger  should 
always  be  from  the  central  part  of  the  mass  of  gold  toward  the 
walls,  and  the  last  condensation  of  each  individual  piece  of  gold 
added  should  be  along  the  wall  being  covered. 

This  rule  is  practically  universal  to  filling  with  cohesive 
gold,  except  when  condensing  a  piece  laid  upon  central  parts 
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Fios.  338,  339.  A  representation  of  the  nature  of  the  difficulty  in  the  condensation  of  gold  in  a 
direction  perpendicular  to  the  wall  of  a  cavity,  with  special  reference  to  filling  with  cohesive  gold 
against  the  gingival  walls  of  proximal  cavities  in  bicuspids  and  molars.  In  Figure  338,  a  perfectly 
plane  piece  of  gold  plate  is  laid  on  an  anvil  and  an  instrument  placed  as  shown.  This  is  struck  a 
blow  that  will  bruise  the  metal  plate.  In  Figure  339  the  metal  plate  is  curled  away  from  the  surface 
of  the  anvil  on  all  sides  of  the  instrument  point.  No  amount  of  hammering  will  bring  it  again  to  the 
perfect  fit.  This  will  be  the  result  in  any  effort  to  condense  a  thin  sheet  of  gold  against  any  cavity 
wall  by  pressure  perpendicular  to  that  wall.  See  Figures  344,  347,  for  the  method  of  avoiding  this 
difficulty. 
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Fig.  341. 


Fig.  342. 


Figs.  340-355.  A  series  illustrating  the  building  of  all  cohesive  gold  fillings  in  nu'siu-orrlusal 
cavities  in  the  bicuspids  and  molars. 

Fig.  340.  An  upper  molar  with  a  prepared  mesio-occlusal  cavity,  showing  the  convenience  points 
in  the  axio-buccogingival  and  axio-lingno-gingival  angles. 

Fig.   341.     Tlic  plngger  and  holding  instrumrnt  for  the  starting  of  ff>Ad  fillings. 

Fig.  342.  The  use  of  two  instruments  in  starting  cohesive  gold  fillings.  The  holding  instrument 
has  its  shank  in  such  form  in  relation  ti>  llic  axis  of  the  shaft  that  its  pi.int  is  just  enougli  above  the 
center  so  that  it  will  always  set  up  in  the  position  wanted  when  the  shaft  is  lairi  across  the  finger 
and  the  point  is  flropped  on  a  table.  This  form  requires  tlie  minimum  of  care  in  holding  the  instru- 
ment steady  in  the  position  in  which  it  may  be  placed  while  doing  other  work  with  the  right  hand. 
It  also  illustrates  the  beginning  of  the  filling  in  the  convenience  point. 

Fig.  343.     The  cavity  with  both  conv^-nicnce  points  filled. 


Fig.  348 


Via.  ;;-14.  The  pIuK^,'..-!-  Gxl2-r>-10  (Fitfiin-  821)  in  iiositi.in  in  tlu-  incsiiil  pnrlion  of  the  cavity 
for  condensation  of  gold  against  tbo  axial  and  gingival  walls  and  building  acM-oss  connecting  the 
convenience  points.  The  arrows  and  the  dotted  outlines  show  the  directions  at  which  force  may  be 
applied.  The  broad  side  of  the  end  of  the  plugger  and  an  illustration  of  its  face  arc  shown  just  above 
the  molar  tooth. 

Fia.  345.  The  gold  has  been  built  along  the  axio-gingival  line  angle  connecting  the  beginnings 
in  the  two  convenience  points. 

KiG.  'MCt.  The  building  has  been  continued  about  equally  on  the  axial  and  gingival  walls  until 
the  cavo-surface  angle  of  the  gingival  wall  h.Ts  been  covered.  In  doing  this,  there  has  been  a  very 
solid  mass  of  gold  to  build  against  in  covering  the  last  part  or  margin  of  the  gingival  wall. 

Fig.  .'i47.  Another  view  of  the  split  cavity  after  the  gingival  wall  has  been  covered.  The 
diagonal  lines  show  the  order  of  the  building  of  the  gold  by  which  it  is  progressively  brought  out  to 
the  margin  of  the  cavity.  The  plugging  instnnnent  in  place  is  the  12x6-0-10,  Figure  324,  the  liut 
sides  of  which  are  right  for  building  against  the  buccal  and  lingual  walls,  and  over  the  cavo-surface 
angle  of  the  gingival  wall. 

Fio.  348.  Illustration  of  the  stepping  of  the  instrument  in  building  against  walls  of  cavities. 
Having  laid  a  mass  of  gold  —  cylinder,  block  or  rope  —  so  that  some  portion  will  come  against  the 
cavity  wall,  form  first  a  line  of  steps  of  the  plugger  point,  as  shown  by  the  figure  1,  i.  e.  on  the  por- 
tion of  the  gold  farthest  from  the  cavity  wall.  The  next  Ifne  of  ste|is,  2,  is  then  made,  then  3  ;  finally 
the  last  condensation  of  that  piece  of  gold  is  along  the  cavity  wall,  as  represented  by  the  figure  4, 
condensing  this  last  gold  between  the  cavity  wall  and  the  gold  already  condensed. 

Fig.  349.  Represents  the  mesial  jmrtion  of  the  filling  squared  up  and  the  surface  made  hori- 
zontal.    This  should  be  done  at  once  after  the  gingival  wall  has  been  fully  covered. 
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FiQ.   351. 


Fig.  352. 


Fig.  350.     A  plan  nf  huilding  into  the  step  by  following  tlio  lingiio-pulpal  line  angle. 

Fio.  351.  Continuing  to  build  ngainst  tlio  linguo-pulpul  angle  covering  the  lingual  and  pulpal 
walls  progreesively.     This  is  sometimes  a  convenient  method. 

Fio.  352.  A  method  of  building  across  along  the  disto-pulpal  angle,  producing  an  independent 
anchorage  in  tlie  step  portiun  from  vvliich  1o  build  mesinlly. 

Fig.  353.  In  tbis  case  a  new  beginning  is  made  in  the  step  portion,  practically  in  the  same  way 
in  which  the  filling  was  begun  in  the  mesial  portion.  Any  of  these  plans  of  buihling  into  the  step 
may  be  used;    one  will  be  the  more  convenient  in  one  case,  another  in  another  case. 

Fig.  354.     The  building  of  the  filling  completed. 

Fig.  355.     An  illustration  of  the  lamination  of  the  gold.     This  may  be  divided  into  sections  thus: 

(1)  The  gold  is  constantly  driven  against  the  gingival  and  axial  walls,  filling  the  angle  formeti  by 
these  two  walls  until  the  gingival  margin  is  fully  covered.     This  produces  the  diagonal  layers  marked. 

(2)  The  gold  is  then  leveled  up  and  the  surface  made  horizontal.  (3)  The  building  in  the  step,  no 
matter  by  what  met  bod,  produces  diagonal  layers,  as  seen  on  the  pulpal  wall.  (4)  The  remainder  of 
the  filling  is  done  by  furee  perptndicular,  or  nearly  so,  to  the  long  axis  of  the  tooth,  producing  hori- 
zontal layers. 
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of  the  filling,  no  portion  of  which  is  condensed  against  a  wall 
of  the  cavity.  When  the  stepping  of  the  instrument  is  toward 
the  wall,  finishing  the  condensation  against  the  wall,  the  last 
of  the  gold  is  wedged  between  the  wall  and  that  last  condensed, 
thus  securing  perfect  adaptation  to  the  wall.  If,  on  the  other 
hand,  the  condensation  is  begun  at  the  wall,  the  tendency  is  to 
pull  the  gold  away  from  the  wall  in  moving  from  it  in  the  con- 
densation of  the  remaining  portions;  and  to  make  imperfect 
adaptation. 

In  condensing  each  piece  of  gold  added,  the  stepping  of  the 
plugger  point  should  be  in  a  regular  order,  moving  only  the 
width  of  the  condensing  point  at  each  step,  condensing  every  por- 
tion of  the  gold.  Regular  lines  of  movement  or  stepping  should  be 
formed  generally  parallel  with  the  wall  that  is  to  be  approached, 
finishing  the  condensation  along  the  wall.  Such  an  order  of  work, 
pursued  with  regularity,  secures  speed  in  operating,  evenness 
of  the  general  condensation,  and  accuracy  of  adaptation  of 
the  gold  to  all  parts  of  the  cavity  walls  and  margins.  This  is 
illustrated  in  Figure  348.  Blocks,  cylinders  or  pellets  are  laid 
on  the  surface  of  the  gold  against  the  buccal  wall  and  against 
the  lingual  wall.  In  condensing  each  of  these,  the  plugger  is 
stepped  in  regular  lines,  each  step  being  the  width  of  the  plugger 
point.  The  next  line  is  the  width  of  the  plugger  point  closer 
to  the  wall  being  approached  and  the  final  line  of  steps  forces 
the  gold  between  the  wall  and  the  gold  that  has  been  condensed. 
This  is  shown  by  the  numbers  1,  2,  3,  4,  placed  at  the  ends  of  the 
lines  of  plugger  steps  in  Figure  348.  The  beginning  is  on  line 
one  and  the  completion  on  line  four  against  the  wall.  In  this 
way  gold  may  be  wedged  so  tightly  between  parallel  walls  of  a 
cavity  as  to  condense  the  elastic  dentin  walls  and  bring  a  per- 
manent and  powerful  grip  of  the  cavity  walls  upon  the  filling. 
This  should  be  used  at  all  points  when  the  building  is  between 
parallel  walls,  for  (1)  the  increased  perfection  of  the  adapta- 
tion; (2)  for  the  increased  resistance  to  movement  which  the 
grip  of  the  elastic  dentin  on  the  gold  gives  to  the  filling.  It  is 
not  possible  to  use  this  in  its  full  meaning  and  effect  on  a 
wall  situated  as  the  gingival  wall  of  proximo-occlusal  cavities, 
because  such  a  line  of  force  resisted  by  a  directly  opposing  wall 
is  not  attainable. 

To  attain  the  desired  results  in  the  highest  degree,  the  con- 
densation along  the  cavity  wall  should  be  sufficiently  increased 
to  spread  the  condensed  gold  laterally  with  considerable  force. 
This  may  be  done,  (1)  by  increasing  the  mallet  pressure;  (2)  by 
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an  additional  number  of  blows;  (3)  or  by  repeating  the  line  of 
blows  with  a  smaller  instrmnent  point.  No  other  means  is 
known  by  which  a  filling  can  be  made  so  rigidly  secure  in  its 
seat  in  a  cavity  as  by  this  plan  of  wedging  between  parallel  walls. 
Undercutting  or  dovetails  will  not  increase  its  rigidity. 

AVhen  reduced  to  its  ultimate  terms,  there  are,  in  the  boxlike 
cavities  as  we  now  form  them,  but  three  conditions  in  building 
gold  against  the  walls  of  cavities:  (1)  Building  against  walls 
with  force  directed  at  a  right  angle  to  the  plane  of  the  wall,  as 
one  is  tempted  to  do  on  pulpal  and  gingival  walls  because  of  the 
relation  of  their  planes  to  the  lines  of  approach.  This  is  inad- 
missible. (2)  Building  between  parallel  walls  with  the  direc- 
tion of  force  in  the  line  of  the  plane  of  the  walls  or  slightly 
toward  the  walls.  This  is  attained  in  the  greatest  perfection 
(a)  in  small  convenience  points  or  grooves  in  which  driving  the 
gold  directly  in  will  wedge  it  against  both  walls  at  the  same 
time;  (b)  against  the  suiToundiug  walls  of  occlusal  cavities  in 
which  the  gold  may  be  continuously  wedged  between  the  walls 
and  the  body  of  condensed  gold;  (c)  against  the  buccal  and 
lingual  walls  in  the  step  portion  of  proximo-ocelusal  cavities 
by  wedging  between  these  and  the  mass  of  condensed  gold. 
(3)  Building  gold  (a)  into  right-angle  point  angles  with  three 
walls  to  build  against,  using  force  at  12  lA  centigrades  to  the 
plane  of  each  of  the  walls,  as  in  Figure  343;  (b)  building  gold 
into  right-angle  line  angles  with  two  walls  to  build  against,  as 
shown  in  Figure  345,  and  in  cross  section  in  Figure  347.  It  will 
be  sufficiently  manifest  that  the  building  under  the  third  con- 
dition is  less  secure  than  in  the  second  condition.  In  all  of  the 
planning  of  cavities,  every  use  consistent  with  other  necessities 
should  be  made  of  building  gold  between  parallel  walls. 

Covering  the  gingival  wall.  In  Figure  344,  the  position 
of  the  plugger  6x12-5-10  is  shown  together  with  the  angles  or 
directions  of  force  that  may  be  employed.  In  packing  gold  upon 
the  gingival  wall  of  any  jsroximal  cavity,  it  is  especially  impor- 
tant that  the  princi]ial  angle  of  force  shown  in  this  illustration 
be  used.  The  contra-angle  of  the  plugger  has  been  formed  pur- 
posely for  reaching  over  the  bicuspid,  as  shown,  to  obtain  these 
lines  of  force  and  to  avoid  a  line  of  force  nearly  perpendicular 
to  the  gingival  wall.  In  building  along  the  line  angle  from  one 
point  angle  to  the  other,  the  gold  should  be  kept  well  bunched 
along  the  angle;  and  particularly  it  should  not  be  spread  over 
the  gingival  wall  toward  its  cavo-surface  angle  faster  than  the 
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gold  covers  equally  the  axial  and  gingival  walls  in  a  solid  trian- 
gular mass,  as  shown  by  the  lines  in  the  split  cavity,  Figure  347. 

In  no  case  should  there  be  any  attempt  to  spread  a  thin 
layer  of  gold  on  the  gingival  wall,  or  any  other  wall  of  a  cavity, 
and  condense  it  in  a  thin  sheet.  Any  such  attempt  insures  a 
failure  of  perfect  adaptation.  Always  secui'e  a  thick  mass  of 
gold  along  a  line  angle,  in  this  case  the  axio-gingival  line  angle, 
and  build  out  on  the  wall  gradually.  As  each  new  piece  of  gold 
is  added,  most  of  it  should  be  placed  in  contact  with  the  mass 
already  condensed,  and  only  a  little  should  be  in  contact  with  the 
cavity  wall.  By  this  plan  there  is  never  a  thin  layer  of  gold  as 
the  building  progresses  over  the  wall,  and  the  margin  wall  not 
curl  away  from  the  wall  as  it  is  condensed. 

The  management  of  the  gingival  wall  in  proximal  cavities, 
especially  in  the  bicuspids  and  molars,  has  always  been  the  great 
stumbling-block  in  filling  operations.  It  is  confessedly  the  moet 
difficult  point  at  which  to  secure  perfect  adaptation  of  gold,  or 
indeed,  any  other  filling  material.  In  part,  this  difficulty  has 
been  from  imperfect  preparation  of  this  wall,  but  the  real  diffi- 
culty in  securing  adaptation  lies  in  the  fact  that  the  tendency 
is  to  apply  the  condensing  force  in  a  line  perpendicular  to  the 
plane  of  that  wall.  To  make  perfect  adaptation,  it  is  necessary 
that  the  angle  of  force  be  inclined  as  much  as  twelve  centigrades 
to  the  plane  of  the  wall,  or  directly  into  the  angle  formed  by 
the  gingival  and  axial  walls. 

In  mesial  cavities  in  bicuspids  and  molars,  this  is  easily 
accomplished  by  using  the  contra-angled  pluggers,  which  are 
made  for  this  especial  purpose  (6x12-6-10  and  12x6-6-10). 
These  instruments  will  reach  over  the  proximating  tooth  and  give 
the  correct  angle  of  force.  The  filling  is  begun  in  the  convenience 
points,  and  connected  along  the  axio-gingival  angle,  as  has  been 
described.  Then  the  building  proceeds  with  the  contra-angled 
pluggers  about  equally  upon  the  axial  wall  and  the  gingival  wall, 
extending  slowly  over  the  gingival  wall  until  its  cavo-surface 
angle  is  reached  and  has  been  built  over,  always  keeping  a  thick 
margin  of  gold  to  build  against  while  covering  the  wall  and  cavo- 
surface  angle.  During  this  building,  the  plane  of  the  surface  of 
gold  being  built  should  be  inclined  about  twelve  centigrades 
toward  the  long  axis  of  the  tooth,  one  margin  of  this  plane  being 
upon  the  gingival  wall  and  the  opposite  margin  against  the  axial 
wall. 

Any  attempt  to  cover  the  gingival  wall  of  a  cavity  with 
cohesive  gold,  using  foi'ce  perpendicular  to  the  plane  of  that 
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wall,  or  very  nearly  so,  as  generally  seems  most  convenient  to 
do,  very  certainly  results  in  failure  to  make  close  adaptation. 
This  is  illustrated  in  Figures  338,  339.  A  piece  of  perfectly 
flat  plate  is  laid  on  an  anvil  and  is  seen  to  fit  the  surface  per- 
fectly, as  in  Figure  338.  An  instrument  point  is  placed  on  the 
margin  of  the  plate  and  struck  a  sharp  blow  that  is  sufficient 
to  indent  the  metal.  The  result  is  shown  in  Figure  339.  The 
portion  of  plate  under  the  instrument  point  has  been  stretched, 
or  pushed  to  either  side,  and  the  metal  has  curled  up  on  either 
side  and  around  it  and  is  no  longer  in  close  adaptation.  The 
more  it  is  hammered  in  the  effort  to  get  it  back,  the  more  the 
plate  is  hardened,  its  elasticity  increased  and  the  worse  the 
adaptation  becomes.  A  similar  thing  will  happen  in  any  attempt 
to  cover  the  gingival  wall  of  a  cavity  with  cohesive  gold,  using 
force  perpendicular  to  that  wall.  Pure  gold,  annealed,  is  almost 
devoid  of  elasticity,  but  as  soon  as  it  is  hammered  between  a 
plugger  point  and  the  cavity  wall,  it  begins  to  be  hardened  and 
to  acquire  a  degree  of  elasticity  that  will  prevent  perfect  adap- 
tation.    The  more  it  is  hammered,  the  worse  this  will  become. 

Covering  the  cavo-sitrpace  angle.  When  the  gold  has  been 
built  in,  as  shown  in  Figure  345,  in  which  it  will  be  observed 
that  the  cavo-surfaee  angle  of  the  gingival  wall  is  not  yet 
covered,  the  plugger  point  6x12-6-10,  Figure  344,  should  be 
changed  for  the  12x6-6-10,  as  shown  in  Figure  347.  With  it 
the  building  should  be  continued  with  the  same  angle  of  force, 
and  building  over  the  whole  surface  of  gold  previously  packed 
until  the  packing  has  gradually  extended  to  the  cavo-surface 
angle  of  the  gingival  wall  and  has  covered  it  with  a  moderately 
thick  mass,  as  shown  in  Figure  346.  This  change  of  instruments 
brings  the  longer  dimension  of  the  parallelogram  in  position  to 
build  over  the  margin  of  the  cavity  to  the  best  advantage. 

In  the  approach  to  and  the  covering  of  margins,  great  care 
should  be  had  not  to  step  the  instrument  onto  the  uncovered 
cavo-surface  angle  of  the  cavity.  If  this  is  done,  the  cavo-surface 
angle  of  the  enamel  will  be  chipped  and  rendered  imperfect.  As 
the  margin  is  approached,  the  gold  should  be  laid  over  the  cavo- 
surface  angle  in  sufficient  quantity  to  admit  of  malleting  directly 
over  it,  without  danger  of  the  plugger  point  punching  through 
it  and  coming  in  contact  with  the  enamel.  The  gold  should  be 
built  completely  over  the  margin  at  every  point. 

Wlien  the  building  of  gold  has  progressed  to  the  point 
shown  in  Figure  346,  i.  e.,  when  the  gingival  wall  has  been  well 
and  sufficiently  covered,  the  next  step  is  to  raise  the  mesial  por- 
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tion  of  the  gold  filling  so  that  the  plane  of  the  surface  becomes 
horizontal;  and  to  a  level  with  the  step  in  the  occlusal  portion 
of  the  cavity,  as  shown  in  Figure  349.  In  doing  this,  the  mesial 
surface  of  the  filling  should  be  regularly  extended  to  the  mesial 
or  toward  the  proximating  tooth  to  give  the  proper  rounded  form 
of  the  finished  surface  after  the  necessary  trimming  has  been 
done.  Any  failure  in  this  during  the  primary  building  makes 
necessary  the  addition  of  more  gold  later,  when  the  conditions 
for  so  doing  have  become  very  unfavorable  and  awkward. 

In  the  proximal  portion  of  the  filling,  the  building  over  and 
covering  of  the  buccal  and  lingual  cavo-surface  angles  of  the 
cavity  should  have  careful  attention.  In  the  final  condensation 
against  the  buccal  and  lingual  walls,  the  instrument  should  regu- 
larly be  carried  fully  over  the  cavo-surface  angles  as  they  are 
approached  and  the  gold  well  condensed  against  them  in  suffi- 
cient amount  to  give  material  for  after-condensation  against 
these  margins.  In  general,  it  is  preferable  to  leave  the  gold 
over  these  cavo-surface  angles  somewhat  ragged,  and  condense  it 
after  the  filling  is  completed  rather  than  to  be  very  frequently 
turning  to  the  foot  plugger  or  quadrangle  plugger  during  the 
building. 

Building  into  the  occlusal  step.  The  next  step  is  the 
beginning  of  the  building  into  the  occlusal  step.  The  location 
and  convenience  of  approach  will  vary  considerably  in  different 
cases.  (1)  The  gold  may  be  built  along  the  pulpo-lingual  line 
angle  to  the  disto-linguo-pulpal  angle,  as  shown  in  Figui'e  350. 
From  this  point  it  may  be  built  along  the  disto-pulpal  line  angle 
to  the  disto-bucco-pulpal  angle,  as  in  Figure  352.  The  filling 
may  then  be  built  from  the  distal  toward  the  mesial  until  the 
mesial  portion  of  the  filling  is  overlapped,  as  shown  by  the  lami- 
nation in  Figure  355;  or,  (2)  convenience  may  require  that  con- 
siderable building  be  done  on  the  lingual  wall,  as  shown  in  Figure 
351.  This  will  occur  much  more  frequently  in  the  lower  than  in 
the  upper  molars,  and  oftener  in  the  second  or  third  than  in  first 
molars;  (3)  the  filling  in  the  step  portion  may  be  begun  inde- 
pendently in  the  distal  portion  of  the  step  by  preparing  suitable 
convenience  points,  or  even  without  these  when  the  form  of  the 
cavity  is  made  favorable,  as  in  Figure  353.  The  cutting  out 
of  the  buccal  groove  often  gives  a  favorable  beginning  point; 
(4)  another  plan  is  to  make  the  first  beginning  of  the  filling  in 
the  distal  portion  of  the  step  and  build  to  the  mesial  over  the 
pulpal  wall  to  the  pulpo-axial  angle  of  the  cavity.  Then  the 
building  of  the  mesial  portion  is  begun  independently  and  built 
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up  to  meet  the  gold  built  into  the  step.  By  this  plan,  many  fillings 
may  be  made  without  the  convenience  points  in  the  mesial  por- 
tion of  the  cavity.  The  holding  instrument  must  be  used  until 
the  two  parts  of  the  filling  are  connected.  This  latter,  however, 
is  in  no  wise  necessary  to  this  plan  of  procedure. 

Of  these  various  plans  of  beginning  the  filling  in  the  step, 
each  will  have  its  merits  in  different  cases.  No  one  of  them 
should  be  adopted  for  exclusive  use.  As  the  general  rule,  either 
the  first  or  third  should  be  employed  in  the  upper  molars.  These 
plans  offer  the  best  conditions  for  making  the  strongest  pos- 
sible filling  in  the  step,  for  the  reason  that  the  wedging  between 
the  buccal  and  lingual  walls  may  be  directly  opposed  at  the 
same  level  in  all  of  the  building.  In  this  there  is  decided  merit 
in  any  case  where  unusual  force  is  liable  to  come  on  the  filling. 
In  making  the  filling  in  this  way,  the  principal  lamination  of 
the  gold  would  be  something  like  that  shown  in  the  split  cavity 
in  Figure  355.  In  this  the  lines  show  the  lamination  of  the  gold, 
and  also  show  the  order  of  its  placement  in  all  of  the  bucco- 
lingual  center  of  the  cavity  from  mesial  to  distal.  It  will  be 
noted  in  examining  this  illustration  that,  first,  the  diagonal  lines 
show  the  triangular  portion  first  built  into  the  gingival  portion. 
Then  comes  the  raising  of  the  mesial  portion  to  the  horizontal 
at  the  height  of  the  axio-pulpal  angle.  Then  the  building  in  the 
distal  portion  of  the  step  is  begun  on  the  same  lines  that  were 
employed  in  the  mesial  portion,  by  which  the  pulpal  wall  is 
covered.  This  gives  the  opportunity  for  the  severest  of  wedging 
between  the  parallel  buccal  and  lingual  walls  at  every  step  of 
the  building.  This  is  continued  from  distal  to  mesial  until  the 
proximal  portion  of  the  filling  is  fairly  overlapped  and  the  two 
parts  of  the  filling  securely  tied  together.  From  this  point  to  the 
finish,  the  building  of  the  gold  may  be  done  entirely  with  blows 
parallel  with  the  long  axis  of  the  tooth,  for  which  the  10-10-3, 
round  plugger,  is  well  suited  for  all  of  the  work  except  that 
along  the  cavity  walls.  This  is  best  done  with  the  parallelo- 
grams, with  one  of  the  flat  sides  parallel  with  the  cavity  wall. 
In  case  the  severest  wedging  is  desired,  one  may,  after  a  row 
or  two  of  blows  have  been  struck  along  the  wall  with  the  12x6- 
6-10,  take  up  the  10x5-3-3  (see  Figure  324)  and  go  over  it  again 
with  this  smaller  area  of  point,  increasing  the  density  and  wedg- 
ing it  a  little  stronger  with  each  piece  of  gold  added  along  the 
walls.  The  fourth  plan  gives  results  quite  similar  to  these,  but 
beginners  are  much  more  liable  to  get  into  difficultj^  in  building 
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out  the  mesial  surface  of  the  filling  to  a  sufficient  fullness  of 
contour. 

BurLDiNQ  THE  CONTACT  POINT.  The  mcsial  surface  of  the 
filling  should  be  built  strongly  against  the  proximating  tooth. 
The  separator  has,  of  course,  been  placed  and  the  teeth  strained 
a  little  apart  in  the  beginning.  During  the  building  of  the  gold, 
the  spring  of  the  bows  of  the  separator  has  been  constantly 
pulling  them  apart,  increasing  the  separation.  This  may  be 
increased  just  a  little  more  by  wedging  the  gold  strongly  against 
the  proximating  tooth  for  a  space  that  should  be  larger  than  the 
finished  contact  desired.  This  is  done  in  the  same  manner  that 
gold  is  wedged  against  cavity  walls.  At  the  same  time  another 
item  of  great  importance  is  being  accomplished.  That  part  of 
the  filling  which  shall  finally  form  the  contact  point  will  be  made 
very  hard  and  resistant.  Indeed,  this  should  always  receive  a 
specially  severe  hammering,  first  with  the  usual  gold  building 
plugger,  and  then,  when  the  gold  has  been  hardened  by  that, 
it  should  be  malleted  again  with  a  smaller  point  to  still  more 
increase  its  rigidity.  This  will  prevent  much  of  the  wearing 
away  and  flattening  that  is  liable  to  occur.  By  this  method,  the 
proper  prominence  of  the  contact  point  will  also  be  assured. 

Covering  the  occlusal  margins.  Finally,  in  the  finishing 
of  the  packing  of  the  filling,  the  occlusal  cavo-surface  angle  is 
approached.  This  should  be  given  especial  care  in  every  part. 
To  facilitate  this  in  molar  teeth  with  very  deep  sulci,  it  is  often 
an  advantage  to  build  the  central  area  high  to  have  material  to 
wedge  against  about  the  margins  and  cut  the  central  portion  away 
in  finishing.  The  building  should  approach  the  margins  and 
be  built  against  them  and  fully  over  them  in  every  part,  leaving 
an  excess  of  gold  to  be  removed  in  finishing  the  filling.  Then 
all  of  the  occlusal  part  of  the  filling  should  receive  a  thorough 
final  malleting  for  the  hardening  of  its  surface.  If  in  this  some 
points  are  found  to  condense  down  so  that  they  may  be  a  bit 
low  for  the  final  trimming,  more  gold  should  be  malleted  in  to 
bring  them  up  so  that  no  instrument  pits  will  be  left  in  the  final 
polishing. 

After  condensation.  By  the  phrase  "after  condensation" 
is  meant  such  condensation  of  the  surface  and  margins  of  the 
fillings  as  may  be  done  after  the  completion  of  the  actual  build- 
ing of  gold  has  been  done.  Some  of  this  after  condensation  may 
be  done  on  proximal  surfaces  while  the  building  of  gold  is  still 
in  progress,  but  it  will  generally  be  better  to  await  the  comple- 
tion of  the  building.    When  suJGficient  experience  has  been  had 
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for  one  to  feel  sure  of  his  ground,  this  course  will  save  much 
changing  of  instruments,  contribute  to  speed  and  produce  better 
results. 

The  after  condensation  of  the  mesial  surface  of  the  filling 
should  be  done  with  the  foot  pluggers  and  the  quadrangles.  The 
immediate  margins  should  be  readily  reached  on  the  buccal  and 
on  the  lingual  with  the  5-15  foot  (Varney),  Figure  324,  or  the  long 
foot,  and  thoroughly  condensed. 

The  after  condensation  over  most  of  the  gingival  portion 
should  be  done  with  the  direct-acting  quadrangles.  Figures  328, 
329,  330.  (Back  action  quadrangles  are  used  only  on  distal  sur- 
face fillings.)  With  this  pair  of  after  condensers,  right  and  left, 
every  part  of  the  gingival  margin  can  be  reached  and  condensed 
with  the  separator  in  place.  Sometimes  the  overbuilding  will 
be  excessive.  In  this  case,  some  trimming  should  be  done  and 
then  more  malleting,  until  this  gingival  portion  is  brought  down 
to  form  with  a  well  malleted  surface.  This  is  especially  neces- 
sary and  very  effective  when  a  considerable  amount  of  non- 
cohesive  gold  has  been  used  on  the  gingival  wall  in  beginning 
the  filling. 

COMBINATION    OF    NON-COHESIVE    AND    COHESIVE    GOLD    IN    PROXIMAL 
CAVITIES    IN    THE    BICUSPIDS   AND    MOLARS. 

ILLUSTRATIONS:    FIGURES  356-364. 

Combinations  of  non-cohesive  and  cohesive  gold  may  be 
used  effectively  in  many  positions  in  filling  teeth,  but  the  greatest 
importance  of  this  combination  is  in  the  beginning  in  the  gingival 
portion  of  proximal  cavities  in  the  bicuspids  and  molars.  The 
best  cohesive  gold  workers  fail,  when  they  do  fail,  oftenest  at 
this  point.  And  so  difficult  is  it  to  make  perfect  adaptation  of 
cohesive  gold  to  this  wall,  that  a  much  larger  per  cent  of  success 
can  be  obtained  by  the  combination  of  non-cohesive  foil  with  the 
cohesive,  with  a  saving  of  both  time  and  labor.  This  is  sufficient 
reason  why  this  plan  of  filling  should  be  urged  for  all  reasonably 
favorable  cases.  It  is  not,  however,  an  easy  matter  to  learn 
this  method.  It  will  not  be  gained  without  careful  study  and 
effort  in  practice.  For  this  reason  it  seems  best  that  students 
should  first  learn  to  do  this  with  cohesive  gold  and  take  up  the 
use  of  non-cohesive  gold  later. 

This  combination  consists  of  laying  a  large  flat  cylinder  or 
mat  of  non-cohesive  foil  on  the  gingival  wall  and  building  cohe- 
sive gold  upon  this.   The  beginning  and  continuation  of  the  build- 
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ing  with  cohesive  gold  is  the  same  in  every  respect  as  if  the  non- 
cohesive  gold  had  not  been  used,  except  that  it  will  be  necessary 
to  continue  the  use  of  the  assistant  plugger  for  a  longer  time 
before  the  mass  is  perfectly  secure  in  its  position. 

The  flat  cylinder  or  mat  is  made  by  first  folding  a  sheet  of 
foil,  or  such  part  of  a  sheet  as  may  be  required,  to  the  right 
width,  and  then  rolling  the  ribbon  formed  upon  a  flat  steel  instru- 
ment of  suitable  width.  The  length  of  the  cylinder  is  controlled 
by  the  width  of  the  ribbon,  and  the  breadth  is  controlled  by  the 
width  of  the  flat  instrument.  The  length  should  be  such  that  when 
placed  flat  upon  the  gingival  wall  with  one  end  against  the  axial 
wall,  the  other  end  protrudes  over  the  gingival  cavo-surface  angle 
of  the  cavity.  The  breadth  should  be  such  that  it  will  extend 
fully  from  the  buccal  wall  to  the  lingual  wall  and  require  some 
crowding  to  make  it  lay  flat.  Simply  lay  this  in  position,  as 
shown  in  Figure  356,  press  it  lightly  to  the  cavity  wall  and  into 
the  convenience  points,  as  shown  in  Figure  357,  and  begin  build- 
ing upon  it  practically  as  has  been  described  for  beginning  with 
all  cohesive  gold. 

Instead  of  this  flat  cylinder  or  mat,  ordinary  round  cylinders 
may  be  used  by  laying  the  first  in  the  linguo-gingival  angle,  a 
second  in  the  bucco-gingival  angle,  and  crowding  a  third  between 
the  two,  as  in  Figures  358,  359.  Or,  two  cylinders  may  be  used 
that  have  breadth  enough  to  fill  the  space  from  buccal  to  lingual. 
Do  not  condense  the  non-cohesive  gold  before  beginning  with  the 
cohesive.  Merely  adjust  it  in  position  with  gentle  pressure,  as 
in  Figure  360,  and  condense  it  by  building  cohesive  gold  upon  it. 
Then  proceed  as  in  all  cohesive  gold  work,  except  that,  after  the 
filling  is  otherwise  finished,  the  gingival  portion  should  receive 
very  thorough  after  condensation. 

The  reason  that  non-cohesive  gold  is  safer  in  this  position 
is  that  there  is  less  disposition  to  cui'l  from  the  margin,  and  if 
the  margin  is  not  absolutely  close,  it  is  easier  to  make  it  tight 
by  the  after  condensation,  because,  if  not  tight,  it  moves  readily 
under  the  blows  of  the  mallet,  while  cohesive  gold  does  not.  Gen- 
erally a  considerable  quantity  of  non-cohesive  gold  may  be  used 
in  this  way  and  greatly  reduce  the  labor  of  making  the  filling. 
Yet,  caution  should  be  carefully  exercised  in  the  amount  of  non- 
cohesive  gold  used.  Tf  the  gingival  wall  is  broad,  as  in  a  deep 
proximal  cavity,  and  the  step  in  the  occlusal  surface  is  very  good 
and  reliable,  much  more  non-cohesive  gold  may  be  used  —  a 
greater  thickness  —  than  in  a  case  in  which  the  proximal  cavity 
is  shallow  and  the  gingival  wall  narrow.    Also  when  a  thick  mass 
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of  non-coliesive  gold  is  used,  it  can  not  be  sufficiently  condensed 
by  building  cohesive  gold  over  it,  as  described  above.  Therefore, 
it  is  necessary  to  condense  each  layer,  or  mat,  of  flattened  cylin- 
ders, or  of  the  several  round  cylinders,  as  they  are  placed,  and 
make  them  firm  before  beginning  with  the  cohesive  gold. 

The  building  of  cohesive  gold  should  begin  in  the  conve- 
nience points,  the  same  as  if  the  non-cohesive  gold  were  not 
present ;  only  that  the  non-cohesive  gold  should  be  carried  before 
the  cohesive  and  the  two  condensed  into  the  convenience  points 
together.  While  doing  this,  the  holding  instrument  should  always 
assist  by  holding  the  gold  in  place.  The  second  convenience 
point  may  then  be  filled,  or  the  cohesive  gold  may  be  built  along 
the  axial  wall  to  the  second  convenience  point  first  and  then  the 
filling  into  the  second  convenience  point  may  be  done. 

In  building  across,  along  the  axial  wall,  on  the  non-cohesive 
gold,  especial  care  must  be  taken  to  carry  the  non-cohesive  gold 
before  the  cohesive  and  not  allow  the  cohesive  gold  to  slip 
between  the  non-cohesive  gold  and  the  axial  wall  and  force  the 
non-cohesive  gold  out  of  position.  T\nien  cohesive  gold  is  once 
built  across  from  the  one  convenience  point  to  the  other  in  a 
thick  mass,  as  shown  in  Figure  361,  it  will  be  reasonably  secure. 
Notice  particularly  that  the  cohesive  gold  is  built  across  exactly 
as  in  beginning  with  all  cohesive  gold,  as  shown  in  Figure  345. 
That  is,  the  gingival  cavo-surface  angle  is  not  yet  built  over  with 
the  cohesive  gold,  but  the  layers  of  foil,  all  being  laid  flat,  are 
securely  held.  This  condition  should  be  secured  before  there 
is  any  cohesive  gold  condensed  over  the  gingival  margin  of  the 
cavity.  The  mass  of  cohesive  gold  should  be  thickened  and 
built  farther  toward  the  cavity  margin  with  each  layer,  until 
it  is  gradually  built  over  the  margin  of  the  cavity.  Figure  362 
shows  the  cohesive  gold  built  over  the  margin  in  the  lingual  half 
only,  showing  comparatively  the  condensation  of  the  non-cohe- 
sive gold.  In  Figure  364  the  progress  of  this  work  is  shown  by 
the  lamination  lines.  The  two  layers  of  the  flat  cylinder  of  non- 
cohesive  gold  are  lying  on  the  gingival  wall  and  the  layers  rep- 
resented by  the  oblique  lines  are  added  with  cohesive  gold, 
condensing  the  non-cohesive  gradually  toward  the  margin  as 
each  layer  is  added.  After  this,  the  surface  of  the  work  is 
brought  to  the  horizontal  plane,  as  shown  in  Figure  363,  pre- 
cisely as  was  done  in  building  all  cohesive  gold  fillings.  In  the 
after  condensation,  the  gingival  portion  of  the  filling  should  be 
especially  malleted  with  the  direct-acting  quadrangle  instru- 
ments, Figures  328,  329,  330. 
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Figs.  356-364.  A  series  for  the  illustration  of  the  use  of  non-cohesive  gold  on  the  gingival  wall 
of  proximo-occUisal  cavities  in  the  bicuspids  and  niohirs. 

Fig.  356.  A  mcsio-occlusal  cavity  with  a  flattened  cylinder  or  mat,  laid  in  loosely.  It  is  seen  to 
be  long  enough  to  be  pressed  tightly  between  the  buccal  and  lingual  walls  of  the  cavity. 

Fig.  357.  The  mat  or  flattened  cylinder  is  pressed  well  into  place,  but  has  not  been  severely 
condensed. 

Fio.  358.  Instead  of  the  single  flattened  cylinder  made  for  the  special  purpose,  cylinders  of  suit- 
able size  and  length  may  be  used,  as  shown  in  this  figure. 

Fig.  359.  The  two  cylinders  shown  in  Figure  358  may  be  pressed  a  little  to  either  side  and  a 
third  cylinder  added  and  the  three  pressed  into  place  with  a  broad  condensing  point. 

Fig.  360.  Three  cylinders  pressed  together  moderately.  From  this  point  for\vard  the  cylinders 
and  the  flattened  cylinder  or  mat  would  be  handled  similarly  in  building  with  cohesive  gold.  One  or 
more  additional  layers  of  either  may  be  used  if  desired,  but  in  that  ease,  more  severe  condensation 
would  be  necessary  before  adding  cohesive  gold. 
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Fig.  303. 


Fig.  364. 


Fig.  361.  Begin  l.iiihiing  cohosivf?  srolcl  on  the  nc.n-colicsi\c  gold  in  the  same  way  that  the  all- 
cohesive  gold  filling  is  lii-gun.  using  the  holding  instrument  and  first  driving  the  gold  into  the  conve- 
nience points  and  then  iniiUIing  across  from  angle  to  angle,  condensing  the  non-cohesive  gold  by 
heavy  mallet  force  on  the  cohesive  gold.  This  figure  shows  the  cohesive  gold  built  across  from  angle 
to  angle  on  the  non-cohesive  gold. 

Fio.  362.  Continue  the  building  of  cohesive  gold  against  the  axial  wall  and  out  on  to  the  non- 
cohesive  gold  until  the  non-cohesive  gold  is  all  built  over.  Tliis  illustration  shows  about  half  the 
length  of  the  gingival  wall  built  over  with  cohesive  gold  and  gives  an  expression  of  the  additional 
condensation  of  the  non-cohesive  gold  in  building  upon  it. 

FiQ.  303.  The  non-cohesive  gold  has  been  all  built  over  with  cohesive  gold  and  the  building 
continued  until  it  is  nearly  squared  up  level  with  the  step.  The  completion  of  the  filling  is  in  every 
respect  the  same  as  with  all  cohesive  gold. 

I'"io.  304.  Shnws  the  lamination  of  the  gold.  The  only  essential  difference  between  this  and  the 
lilling  made  entirely  ui  cohesive  gidd  is  in  the  layers  of  non-cohesive  gold  on  the  gingival  wall  of  the 
cavity. 
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The  principal  difficulties  the  student  is  liable  to  find  in  the 
beginning  of  the  use  of  non-cohesive  gold  in  this  way,  are  caused 
by  the  moving  of  the  non-cohesive  gold  while  condensing  the 
cohesive  gold  upon  it,  especially  when  a  considerable  mass  of 
non-cohesive  gold  is  used.  Some  help  can  be  had  in  avoiding 
this  if  the  cylinders  of  non-cohesive  gold  are  long  enough  to 
reach  across  the  interproximal  space  and  abut  against  the  prox- 
imating  tooth  so  that  this  will  assist  in  sustaining  it  in  position. 
If  care  is  not  used  to  see  that  the  instrument  point  carries  the 
gold  properly  before  it,  it  is  liable  to  punch  through  the  gold, 
or  it  may  carry  the  cohesive  gold  between  the  non-cohesive  gold 
and  the  axial  wall  of  the  cavity  and  force  the  non-cohesive  gold 
out.    These  troubles  are  readily  avoided  after  a  little  experience. 

This  plan  of  filling  is  especially  adapted  to  proximal  cavi- 
ties in  the  bicuspids  and  molars.  These  fillings,  as  we  prepare 
the  cavities,  are  not  anchored  in  the  proximal  portion  of  the  cav- 
ity, except  for  the  temporary  purpose  of  holding  during  the 
building,  but  are  anchored  in  the  step  in  the  occlusal  portion 
of  the  tooth.  The  filling  is  supported  against  the  force  of  masti- 
cation upon  the  flat  gingival  wall  as  a  seat,  and  when  non-cohe- 
sive gold  is  laid  upon  this  in  the  manner  indicated,  with  the  layers 
of  foil  flat  reaching  from  the  surface  to  the  axial  wall,  and  con- 
densed by  packing  cohesive  gold  over  It,  it  has  all,  or  very  nearly 
all,  the  supporting  strength  of  the  complete  cohesive  gold  filling; 
but  if  the  gingival  wall  is  very  narrow,  a  considerable  amount 
of  non-cohesive  gold  would  be  weak. 

This  plan  of  using  non-cohesive  gold  is  not  so  well  adapted 
to  proximal  cavities  in  the  incisors  and  cuspids,  for  in  these  we 
have  not  the  opportunity  to  make  strong  occlusal  step  anchor- 
ages but  must  depend  upon  the  gingival  wall  and  its  angles,  in 
part,  for  the  strength  of  the  anchorage.  To  use  non-cohesive 
gold  upon  the  gingival  wall  would  materially  diminish  the 
strength  of  this  anchorage.  The  use  of  non-cohesive  gold  upon 
the  gingival  wall  of  proximal  cavities  in  the  incisors  is  not  so 
much  needed,  for  the  reason  that  they  are  in  much  plainer  view 
during  the  progress  of  building  the  filling. 

DISTAL   CAVITIES   IN   BICUSPIDS   AND   MOLARS. 

In  distal  cavities  in  the  bicuspids  and  molars,  it  is  more 
difficult  to  obtain  the  best  angle  of  force,  and  for  this  reason, 
the  building  of  fillings  must  often  proceed  differently.  There  is 
no  difference  whatever  in  the  principles  of  packing  gold  between 
mesial  and  distal  cavities,  therefore,  this  article  must  relate 
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only  to  the  difficulties  of  packing  gold  in  these  positions.  The 
angle  of  force  inclined  directly  from  distal  to  mesial  can  not 
be  obtained  with  direct-action  instruments.  Often  an  angle  from 
the  disto-buccal  can  be  used,  especially  if  the  buccal  wall  is  so 
cut  away  in  the  preparation  as  to  facilitate  the  use  of  this  line 
of  force.  In  this  case,  in  the  beginning,  a  thick  mass  of  gold 
should  be  built  in  the  asio-linguo-gingival  angle  and  gradually 
extended  out  to  the  cavo-surface  angle  of  the  cavity  along  the 
linguo-gingival  angle,  extending  it  at  the  same  time  along  the 
axio-lingual  and  axio-gingival  angles,  forming  at  first  a  trian- 
gular mass  in  the  point  angle.  The  building  should  be  continued, 
keeping  the  plane  of  the  surface  of  gold  built  sloping  occluso- 
gingivally  from  lingual  to  buccal,  gradually  covering  the  gingi- 
val and  lingual  walls  and  their  cavo-surface  angles,  until  the 
bucco-gingival  angle  is  reached.  The  gold  should  then  be  wedged 
into  the  bucco-gingival  angle,  between  the  gold  already  built 
and  the  buccal  wall,  by  hand  pressure  or  the  back-action  plugger. 

In  the  upper  molars  this  can  generally  be  done  with  direct- 
acting  instruments  by  some  special  care  in  obtaining  the  correct 
angle.  It  must  be  distinctly  remembered,  however,  that  no 
attempt  should  be  made  to  build  against  any  wall  using  mallet 
force  that  is  in  the  least  inclined  away  from  the  surface  of  the 
wall,  against  which  the  gold  is  being  built.  A  contra-angle  instru- 
ment, which  permits  the  condensing  point  to  come  readily  against 
the  wall,  may  properly  be  used  by  hand  pressure,  directed  later- 
ally to  the  line  of  its  shaft ;  but  not  with  mallet  force  when  its 
direction  inclines  even  a  little  away  from  the  plane  of  the  cavity 
wall.  Therefore,  when  in  any  case  a  direction  that  is  at  least 
fully  parallel  with  the  wall  can  not  be  had,  the  building  must 
be  done  by  hand  pressure.  "When  the  bucco-axio-gingival  con- 
venience point  and  angle  have  been  securely  filled  by  either  plan, 
the  lines  of  force  for  the  rest  of  the  filling  will  not  be  especially 
difficult  to  obtain.  Otherwise  than  this  difficulty,  the  filling  is 
in  every  respect  on  the  same  principles  as  given  for  mesial  prox- 
imal cavities. 

In  the  lower  molars,  it  is  much  oftener  difficult  to  obtain 
suitable  lines  of  force  with  direct-action  instruments  for  filling 
the  bucco-axio-gingival  angle.  The  upper  molars  often  are 
inclined  to  the  buccal,  while  the  lower  molars  are  inclined  to 
the  lingual.  This  inclination  is  often  so  considerable  that  it 
becomes  impracticable  to  so  prepare  the  cavity  that  the  bucco- 
axio-gingival  angle  can  be  filled  by  direct-acting  mallet  force, 
and  hand  pressure  must  be  used.    Or,  in  place  of  this  hand  pres- 
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sure,  the  back-action  instruments  illustrated  in  Figures  325,  326, 
327,  can  be  used  to  great  advantage.  The  position  of  the  working 
point  of  this  instrument  in  its  relation  to  the  bucco-axio-gingival 
angle  of  the  cavity  is  shown  in  the  split  distal  cavity  in  a  lower 
first  molar  in  Figure  327.  This  point  and  the  position  of  the 
instrument  shank  shown  have  the  same  relative  position  to  the 
cavity  walls  as  in  the  illustration,  Figure  326.  The  line  of  mallet 
force  is  parallel  with  the  shaft.  In  use,  the  shortest  curve  (Fig- 
ure 325)  that  will  easily  reach  the  work  to  be  done  should  be 
employed.  These  instruments  are  especially  adapted  to  the 
building  of  gold  against  the  buccal  wall  in  lower  molars  that 
are  inclined  to  the  lingual;  and  often  the  greater  part  of  the 
filling  may  be  built  with  them  after  some  facility  in  their  use 
has  been  acquired.  In  all  cases,  however,  the  building  against 
the  lingual  wall  must  be  done  with  other  instruments.  The  most 
general  rule  of  their  use  should  confine  the  back-action  instru- 
ments to  the  wedging  of  the  gold  against  the  buccal  wall.  All 
parts  of  the  filling  that  can  be  done  by  the  direct-acting  mallet 
pressure  should  be  made  in  the  usual  way.  In  wedging  the  gold 
against  the  buccal  wall,  beginners  in  the  use  of  back-action  instru- 
ments are  apt  to  fall  into  difficulty  by  striking  the  first  blows 
on  the  gold  already  packed  by  direct  pluggers.  This  inevitably 
loosens  the  whole  mass  of  gold  previously  packed,  because  the 
line  of  force  pulls  it  away  from  the  lingual  wall.  The  first  con- 
densing with  the  reverse  plugger  must,  in  this  case,  be  actually 
in  the  bucco-axio-gingival  angle  and  an  independent  mass  of  gold 
built  from  that  onto  the  gold  previously  built,  uniting  the  two, 
thus  making  the  building  complete  from  lingual  to  buccal.  Once 
this  point  is  made  fully  secure,  there  is  no  further  danger  from 
this  cross  direction  of  building. 

While  the  use  of  back-action  instruments  is  a  very  desirable 
aid  in  many  cases  in  filling  distal  cavities  in  bicuspids  and 
molars,  it  is  doubtful  if  many  men  will  arrive  at  that  close  appre- 
ciation of  the  relation  of  lines  of  force  to  the  planes  of  cavity 
walls  that  they  will  attain  with  direct-acting  instruments.  It 
is  this  close  and  definite  appreciation  of  the  relation  of  lines 
of  force  to  the  planes  of  cavity  walls  that  brings  excellence  in 
filling  teeth.  It  is  only  the  difficulty  in  correlating  these  that 
makes  the  difference  between  filling  distal  and  mesial  cavities. 
In  the  two  cases  there  is  no  difference  whatever  in  the  prin- 
ciples of  packing  gold.  Very  many  of  the  distal  cavities  pre- 
senting in  practice  may  be  filled  just  about  as  easily  and  definitely 
as  the  mesial  cavities.    The  most  difficult  cases  presented  will  be 
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found  in  distal  cavities  in  lower  bicuspids  which  have  a  very 
strong  disto-lingual  inclination.  The  cavities  in  some  of  these 
are  so  situated  that  they  may  be  filled  easiest  with  the  back- 
action  instrvmients,  aided  by  hand  pressure  along  the  lingual 
wall.     Otherwise  they  must  be  filled  wholly  by  hand  pressure. 

In  distal  cavities  in  lower  bicuspids,  and  occasionally  in 
lower  molars,  in  which  access  may  be  had  with  a  direct-acting 
instrument  to  pack  gold  in  the  linguo-axio-gingival  point  angle, 
but  access  may  not  be  had  with  a  direct-acting  instrument  in  the 
bucco-axio-gingival  point  angle,  a  slight  modification  of  the 
usual  cavity  preparation  may  be  made  in  some  cases  to  simplify 
the  procedure  of  placing  the  gold.  The  lingual  end  of  the  axio- 
pulpal  line  angle  may  be  cut  and  so  rounded  that  the  linguo-axial 
line  angle  will  curve  to  the  mesial,  and  the  linguo-pulpal  line 
angle  will  curve  to  the  gingival,  the  two  joining  to  make  one 
continuous  curved  line  angle  from  the  linguo-axio-gingival  point 
angle  to  the  linguo-pulpo-mesial  point  angle.  The  first  pieces 
of  gold  should  then  be  condensed  in  a  convenience  point  in  the 
linguo-axio-gingival  angle,  and  the  building  should  continue 
along  the  linguo-axial  line  angle  in  the  occlusal  direction  and 
then  follow  the  curve  of  this  angle  into  the  step  portion  of  the 
cavity,  along  the  linguo-pulpal  line  angle  in  the  mesial  direc- 
tion to  a  convenience  point  at  the  linguo-pulpo-mesial  angle. 
By  this  plan  the  gold  may  be  securely  anchored  between  the  two 
points  entirely  with  direct  mallet  force,  and  will  be  easily  and 
quickly  accomplished.  The  subsequent  packing  should  be  across 
the  gingival  wall  from  lingual  to  buccal,  and  it  will  be  easier  to 
fill  the  bucco-axio-gingival  point  angle  on  account  of  the  fact 
that  the  mass  of  gold  is  held  securely  between  the  two  conve- 
nience points  already  filled. 

The  after  condensation  in  distal  cavities  is  made  with  the 
back-action  quadrangle  instruments.  Figures  331,  332,  easier 
and  more  perfectly  than  with  any  other.  They  may  be  readily 
adapted  to  any  distal  surface  in  the  molars  and  bicuspids  after  a 
little  experience  in  their  use.  The  rights  and  lefts  relate  to 
the  right  and  left  side  of  the  individual  tooth.  In  other  words, 
the  one  fits  for  the  buccal  embrasure  and  the  other  for  the  lingual 
embrasure  in  distal  surfaces. 

Class  1.     Cavities  Beginning  in  Pits  and  Fissures. 

Occlusal  cavities.  Filling  occlusal  cavities  with  cohesive 
gold  is  so  nearly  the  same  as  filling  the  step  portion  of  mesio- 
occlusal  cavities,  that  little  more  need  be  said.    They  are  the 
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easiest  of  all  cavities  in  which  to  make  gold  fillings.  Except  in 
the  third  molars,  the  access  is  good.  Often  in  the  second  molars, 
and  especially  in  the  third  molars,  the  access  may  be  materially 
improved  by  cutting  the  mesial  wall  and  a  portion  of  the  buccal 
wall  on  a  slope  toward  the  mesial  and  buccal  to  facilitate  the 
approach  of  the  plugger  in  the  proper  line  to  parallel  the  line 
of  mallet  force  with  the  plane  of  each  of  these  walls.  In  lower 
molars  with  a  strong  lingual  inclination,  cutting  to  the  buccal 
for  access  and  for  proper  lines  of  force  in  packing  gold  is  more 
frequently  necessary.  Often  a  very  effective  line  of  force  is 
obtained  in  these  positions  by  assuming  the  cross-mouth  posi- 
tions shown  in  Figures  60,  61  (finger  positions). 

In  large  and  deep  occlusal  cavities,  such  as  in  Figures  138- 
14G,  very  effective  fillings  may  be  made  and  much  time  saved  by 
filling  a  considerable  part  of  the  distal  portion  of  the  cavity 
with  non-cohesive  gold  cylinders.  A  large  cylinder  should  be  set 
into  the  cavity  and  flattened  against  the  distal  wall.  Then 
another  and  another,  wedging  them  so  against  each  other  and 
between  the  walls  as  to  cause  them  to  hold  together.  These  may 
be  fairly  condensed  with  the  long  foot  plugger,  15x5-5-12,  in 
Figure  324,  using  the  holding  instrument  to  assist.  When  the 
desired  amount  has  been  placed  in  this  way,  cohesive  gold  should 
be  built  on  it  close  down  to  and  upon  the  pulpal  wall,  inclining 
the  force  as  much  toward  the  distal  as  practicable  in  the  part 
of  the  work  that  comes  upon  the  non-cohesive  gold,  so  as  to  give 
it  greater  condensation  against  the  distal  wall.  The  cohesive 
gold  should  be  firmly  wedged  between  the  buccal  and  lingual 
walls  as  soon  as  a  solid  mass  can  be  built  across  from  one  to  the 
other.  Then  the  building  and  the  wedging  between  walls  should 
continue,  extending  the  cohesive  gold  both  upon  the  pulpal  wall 
and  upon  the  non-cohesive  gold.  When  the  mass  has  become 
sufficiently  thick  and  firm,  the  building  should  be  continued  upon 
the  pulpal  wall  until  the  mesial  wall  is  reached  and  this  part  of 
the  filling  leveled  up,  wedging  also  against  the  mesial  wall.  From 
this  point,  the  greater  part  of  the  building  may  be  done  with  the 
direction  of  force  in  the  line  of  the  long  axis  of  the  tooth,  except 
that  directed  to  the  distal,  building  upon  and  further  condensing 
the  non-cohesive  gold. 

This  non-cohesive  gold  may  be  (1)  in  cylinders  so  long  that 
they  will  reach  fully  out  of  the  orifice  of  the  cavity,  or  (2)  so 
short  that  in  finishing  the  cohesive  gold  may  be  built  over  them. 
In  case  the  long  cylinders  are  used,  the  condensation  of  the 
cohesive  gold  should  be  directed  to  the  distal  against  them  up 
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to  the  finishing  of  the  packing.  The  final  after  condensation 
should  include  the  ends  of  the  cylinders.  In  the  second  case 
the  cohesive  gold  should  be  built  over  the  cylinders  and  all  of 
the  non-cohesive  gold  covered  in  making  a  solid  cohesive  gold 
surface.  A  perfectly  good  filling  may  be  made  by  either  plan. 
The  shorter  cylinders  should  generally  be  used  in  very  deep 
cavities.  Of  course,  the  building  out  over  all  of  the  margins 
is  the  same  in  these  as  in  all  other  cavities. 

Other  pit  and  fissure  cavities.  The  other  cavities  of  this 
class,  the  buccal  pit  cavities  in  molars  and  the  lingual  pit  cavi- 
ties in  upper  incisors,  require  no  special  mention.  The  technic 
is  the  same  as  for  occlusal  cavities,  with  such  modifications  as 
are  caused  by  the  difference  in  the  access. 

Classes  3  and  4.     Proximal  Cavities  in  the  Incisors 
and  Cuspids. 

ILLUSTRATIONS:    FIGURES  365  374. 

The  instruments  used  in  making  gold  fillings  in  the  incisor 
teeth  are  generally  smaller  than  those  used  in  the  bicuspids  and 
molars.  When  cavities  are  cut  into  the  embrasures  as  directed 
in  the  article  on  their  preparation  and  the  teeth  have  been  sep- 
arated sufficiently  to  finish  the  contact  point  in  correct  form, 
they  are  easy  of  approach  in  all  parts,  except  the  incisal  anchor- 
age. Therefore,  no  instruments  of  considerable  curves  of  the 
shank  are  needed.  With  the  exception  of  the  pair  of  direct- 
acting  quadrangles,  Figures  328,  329,  the  pluggers  used  are 
included  in  the  set  illustrated  in  Figure  324.  They  are:  the 
round  points  5-10-3  or  ly^-W-S  for  starting  the  filling;  the  hold- 
ing instrument  for  assisting  in  starting;  the  pair  of  parallelo- 
grams, 5x10-3-3,  10x5-3-3  for  the  principal  work  in  building 
the  filling;  the  right-angle  plugger  for  hand  pressure  work  in 
filling  the  incisal  anchorage;  the  bayonet  plugger  for  use  in 
occasional  cases  for  wedging  against  the  labial  wall ;  the  Varney 
foot  plugger  for  after  condensation  along  the  labial  and  lingual 
walls ;  the  pair  of  direct-acting  quadrangles  for  after  condensa- 
tion along  the  gingival  wall. 

Case.  A  cavity  in  the  distal  surface  of  an  incisor  is  pre- 
pared as  shown  in  Figure  365.  It  would  be  possible  to  do  the 
principal  part  of  the  work  of  making  such  a  filling  either  from 
the  lingual  or  from  the  labial  approach.  The  most  general  rule 
should  be  to  use  the  labial  approach  because  it  is  most  con- 
venient. 
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Gingival  portion.  First  fill  the  linguo-axio-gingival  con- 
venience point,  approaching  from  the  labial  with  the  plugger 
and  from  the  lingual  with  the  holding  instrument.  Select  a 
piece  of  gold  that  seems  a  little  large  for  the  place,  carry  this 
into  the  cavity  with  the  foil  carrier  and  catch  it  with  the  hold- 
ing instrument.  Then  exchange  the  foil  carrier  for  the  plugger 
5-10-3  or  ly^-lO-S  and  with  the  two  instruments  bunch  the  gold 
into  the  angle  and  begin  the  condensation  by  hand  pressure. 
Change  to  mallet  pressure  after  the  gold  is  well  started  into 
the  convenience  point.  This  should  always  be  filled  very  solidly, 
using  rather  light  blows  with  a  small  condensing  point.  Heavy 
blows  are  too  liable  to  check  the  dentin  and  enamel.  After  the 
immediate  convenience  point  has  been  filled,  build  more  gold 
about  ecpially  on  the  gingival,  lingual  and  axial  walls,  as  shown 
in  Figure  36G.  Then  fill  the  labio-axio-gingival  angle  in  the 
same  waj^,  making  the  approach  from  the  lingual.  This  is  also 
shown  in  Figure  366.  These  convenience  points  are  shown  in 
Figures  170-173,  and  in  section  after  the  filling  is  placed  in  Fig- 
ure 373.  The  next  step  is  to  build  along  the  axio-gingival  line 
angle  connecting  these  two  points,  as  shown  in  Figure  367.  The 
greater  part  of  this  may  be  done  from  the  labial  approach,  build- 
ing against  the  gold  built  into  the  linguo-axio-gingival  angle. 
In  many  cases  it  will  be  more  convenient  to  vary  this  by  build- 
ing along  the  axio-gingival  line  angle  to  the  labio-axio-gingival 
angle  before  this  is  filled  and  finishing  these  steps  by  the  filling 
of  the  convenience  point  in  this  latter  angle. 

Up  to  this  point,  the  gold  has  not  been  built  over  the  gingi- 
val cavo-surface  angle  at  any  point.  The  lamination  of  the  gold 
built  into  the  linguo-gingival  line  angle  is  shown  in  Figure  279, 
in  a  mesio-distal  section  of  another  case.  This  form  of  building 
should  be  continued  as  the  work  progresses  further  until  the 
gingival  margin  of  the  cavity  is  covered. 

The  gold  should  next  be  built  up  on  the  lingual  wall  of  the 
cavity,  at  first  in  a  triangular  form,  and  gradually  over  the  cavo- 
surface  angle  at  the  linguo-gingival,  then  along  the  lingual  wall, 
at  the  same  time  adding  more  on  the  gingival  wall,  the  gold 
being  thoroughly  wedged  against  the  labial.  The  building  along 
the  lingual  wall  should  always  be  in  advance,  farther  toward  the 
incisal,  than  the  building  along  the  labial  wall,  as  shown  in  Fig- 
ure 368.  In  all  of  this  work,  except  that  directed  against  the 
labial  wall  with  an  angle  of  force  from  the  lingual,  the  angle  of 
force  should  be  directed  midway  between  the  lines  of  the  gingival 
and  lingual  walls  and  inclined  toward  the  plane  of  the  axial  wall, 
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all  three  of  which  are  being  gradually  covered.  The  filling  is 
extended  to  its  full  thickness  and  finished  to  its  full  contour  as 
this  building  of  gold  proceeds.  During  the  progress  of  this 
building,  it  will  be  necessary  to  frequently  mallet  the  lingual 
portion  along  the  lingual  wall  with  the  Varney  foot  plugger, 
often  adding  more  gold  to  carry  the  building  well  over  the  lin- 
gual margin.  The  approach  in  doing  this  must  be  from  the 
lingual,  and  the  line  of  force  in  a  distal  cavity,  as  this  one,  should 
be  as  much  toward  the  mesial  as  practicable.  In  a  mesial  cav- 
ity, the  line  of  force  should  be  toward  the  distal.  This  should 
be  directed  especially  to  wedging  the  gold  more  firmly  against 
the  lingual  wall  and  building  over  the  cavity  margin. 

Incisal  retention.  When  the  cavity  has  been  filled  in  this 
way  about  to  the  point  as  shown  in  Figure  368,  attention  should 
be  directed  to  filling  the  undercut  for  retention  at  the  incisal 
angle.  This  must  be  done  with  the  right  angle  plugger  by  hand 
pressure  in  practically  every  case  in  which  the  proximating  tooth 
is  present.  In  most  instances,  more  building  on  the  filling  should 
be  done  by  the  mallet  plugger,  following  and  supporting  the 
building  into  the  retention  point.  This  should  be  continued 
until  the  incisal  portion  is  filled  and  the  body  of  the  filling  has 
been  built  across  with  the  incisal  portion  to  the  labial  wall  and 
thoroughly  wedged  in.  This  will  bring  the  filling  to  the  con- 
dition shown  in  Figure  369.  The  undercut  for  the  incisal  anchor- 
age is  shown  in  mesio-distal  section  after  the  filling  has  been 
placed  in  Figure  372.  In  comparing  Figures  368  and  369,  the 
filling  is  shown  to  have  progressed  in  all  of  its  unfinished  parts 
during  the  building  of  the  gold  into  the  incisal  anchorage,  con- 
tinually supporting  it  and  enabling  one  to  make  firm  work  in 
every  part.  To  build  the  gold  into  this  anchorage  without  this 
continuous  support  by  the  gold  built  up  with  it,  would  be  to 
lose  that  strong  grip  the  cavity  will  have  upon  the  filling  in  this 
direction,  and  with  it  much  of  the  rigidity  with  which  the  filling 
is  held  in  its  position.  This  is  a  point  that  should  have  the  most 
careful  manipulative  study  in  order  that  one  may  uniformly 
so  contrive  his  work  in  its  progress,  and  so  correlate  the  advance 
of  its  several  parts  as  to  obtain  the  firmness  of  this  grip  of  the 
cavity  on  the  filling.  The  main  difficulty  observed  among  stu- 
dents in  their  school  training,  as  well  as  in  the  work  of  practi- 
tioners, is  in  the  correlation  of  this  particular  part  of  the  work 
so  that  they  may  have  the  best  opportunity  at  every  point.  Notic- 
ing carefully  the  varied  directions  of  the  angle  of  force  required 
just  at  the  point  shown  in  Figure  368,  and  between  it  and  the 
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Figs.  305-374.     A  series  of   illustrations  ct  the  steps  in  filling  pi'oxinial   cavities  in   the  incisors. 

Fifl.  tiCi'i.     Th.;*  prepared  cavity  in  the  flistal  surface  of  a  central  incisor. 

FlQ.  3n0.  The  convenience  points  filled.  In  iillirig  these,  the  holding  instrument  should  generally 
be  used  as  illustrated  in  Figure  342  in  starting  .i  lilliiig  in  the  piu.xiinal  ijarL  of  u  cavity  in  a  molar 
tooth. 

Fio.  367.  The  two  masses  of  gold  in  the  convenience  points  connected  by  building  from  one  to 
the  other  along  the  axio-gingival  line  angle.  In  cases  where  it  will  be  more  convenient,  the  building 
along  the  line  angle  may  be  done  before  the  second  convenience  point  is  filled.  This  building  against 
the  axial  and  gingival  walls  is  continued,  building  about  equally  on  each,  keeping  the  surface  diagonal 
to  the  axis  of  the  tooth,  as  shown  by  the  diagonal  lines  of  lamination  of  the  gold  in  Figure  279,  until 
the  gingival  margin  is  fully  covered. 

Fio.  3G8.  After  the  cingival  margin  of  the  cavity  is  fully  covered,  the  surface  of  the  gold  is 
squared  up  in  the  horizontal  plane  anrl  the  building  continued  mostly  along  the  lingual  wall,  as  shown. 
In  ease  the  filling  is  done  from  the  lingual  approach,  this  will  be  reversed  and  the  building  will  be 
done  first  against  the  labial  wall. 

FiG.  3(:!).  As  the  incisal  anchorage  point  is  approached  the  building  into  it  is  begun  and  carried 
on  alternately  with  the  general  building  in  of  gold,  using  the  rigbt-angle  pluggiT  for  the  purpnsp.  In 
this  way,  the  gold  mav  be  solidlv  wedged  in,  in  firm  connection  with  the  general  mass  of  the  filling. 
This  anchorage  should  not  lie  filled  independently  of  the  general  filling  of  llie  rarity. 
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point  shown  in  Figure  369,  it  will  be  seen  that  the  building  is 
around  an  arc  of  a  circle  and  that  the  angle  of  force  must  be 
varied  accordingly.  Often  three  instruments  will  be  required 
in  frequent  succession  for  a  short  time  just  before  this  point  is 
reached ;  the  right  angle  plugger  used  by  hand  pressure  wedg- 
ing the  gold  into  the  anchorage;  the  parallelogram,  5x10-3-3, 
for  building  on  the  mass  of  the  filling,  and  the  bayonet  plugger 
for  wedging  against  the  labial  wall  when  this  can  not  be  reached 
with  the  5x10-3-3  parallelogram. 

Contact  point.  While  this  is  being  done,  attention  must 
also  be  given  to  the  proper  building  of  the  contact  point.  It  will 
be  noted,  in  examining  the  filling  at  this  stage  and  comparing  it 
with  the  finished  filling  as  shown  in  Figure  371,  that  the  contact 
point  is  also  being  built  out  against  the  proximating  tooth.  The 
gold  forming  the  contact  must  be  made  very  hard,  and  should 
receive  attention  with  the  other  points  of  care  in  this  critical 
part  of  the  manipulative  work.  This  gives  just  at  this  point, 
besides  the  actual  gold  building,  three  points  to  be  made  that 
should  progress  in  correlation  to  each  other:  (1)  the  wedging 
of  the  gold  in  the  incisal  anchorage;  (2)  building  out  the  con- 
tact point;  (3)  the  wedging  of  the  gold  against  the  labial  wall 
as  the  building  on  this  progresses  toward  the  incisal. 

In  completing  the  filling,  the  operator  should  be  especially 
careful  in  the  building  against  the  labial  wall  to  see  that  this  is 
made  secure.  The  completed  filling  is  shown  in  Figure  371.  All 
parts  of  the  filling  should  be  looked  over  and  any  malleting 
needed  to  obtain  solidity  along  the  walls  of  the  cavity  carefully 
done,  adding  a  little  more  gold  whenever  it  may  be  found  neces- 
sary. However,  with  the  proper  care  in  the  first  building,  such 
additions  should  not  be  necessary. 

After  condensation.  Finally,  the  gingival  portion  of  the 
filling  should  be  well  condensed  with  the  pair  of  direct-action 
quadrangle  condensers,  one  reaching  into  the  interproximal 
space  from  the  labial  and  the  other  from  the  lingual.  These 
instrument  points  are  shown  in  Figure  329.  The  position  of  the 
instrument  in  use,  the  finger  positions  and  mallet  position  are 
shown  in  Figure  328,  on  a  filling  on  the  mesial  surface  of  a  left 
central  incisor.  By  moving  the  point  of  the  instrument  to  the 
distal  of  the  right  central,  it  would  be  just  similar  to  the  position 
in  this  case.  These  instruments  should  be  so  placed  that  the 
condensation  will  be  done  entirely  by  the  toe,  or  immediate  end, 
of  the  plugger.  It  should  be  remembered  that  the  spring  of 
a  plugger,  the  shank  of  which  has  so  many  angles,  materially 
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reduces  the  effectiveness  of  the  blows  of  the  mallet,  and  the  force 
of  the  malleting  must  be  increased  accordingly. 

VARIATIONS   OCCURRING   IN    INCISOR   PROXIMAL   CAVITIES. 

In  reviewing  the  incisor  proximal  cavities  that  have  been 
illustrated  in  the  article  on  cavity  preparation,  much  variety 
in  the  position  and  form  of  the  cavity  walls  will  be  found,  and 
security  of  the  work  during  its  progress  will  require  some 
changes  of  procedure.  These,  however,  do  not  involve  any  new 
principles  in  packing  cohesive  gold. 

In  the  series  of  illustrations  from  247  to  250,  we  find  in  Fig- 
ure 248  a  cavity  form  unfit  for  filling  with  cohesive  gold,  for  the 
reasons  that,  in  parts,  enamel  is  overhanging  it  in  such  form 
as  to  interfere  with  proper  instrumentation,  and  there  are  no 
angles  for  making  secure  lodgments  in  the  beginning  of  cohe- 
sive gold  filling  or  securing  such  buildings  of  gold  against  move- 
ment during  its  progress.  Indeed,  the  cavity  lacks  all  of  the 
elements  of  the  triangular  boxlike  form  required.  Such  cavity 
forms  are  relics  of  the  former  practice  of  filling  with  non-cohe- 
sive gold,  which  dentists  have  been  slow  in  changing  to  the 
forms  necessary  to  cohesive  gold  work.  And,  further,  they  are 
relics  of  a  time  when  cavity  formation  had  not  been  correlated  to 
what  is  now  known  of  the  relation  of  recurrence  of  caries  after 
fillings  have  been  made,  to  the  forms  and  locations  of  the  cavity 
margins.  In  Figure  249  this  is  corrected  by  trimming  away  the 
overhanging  enamel  at  the  labio-  and  linguo-gingival  angles 
to  remove  those  bits  of  surface  in  which  decay  habitually  recurs, 
and  extending  these  to  acute  angles  in  the  dentin  in  which  cohe- 
sive gold  is  securely  held  against  movement  almost  as  soon  as  the 
packing  has  been  begim.  The  gold  is  especially  rigid  in  its  place 
so  soon  as  the  two  gingival  angles  have  been  connected  by  a 
solid  mass  of  metal  built  along  the  axio-gingival  line  angle. 
This  is  shown  in  Figures  366  and  367  in  the  case  above  described. 
In  filling  such  a  cavity  as  this,  no  non-cohesive  gold  would  bo 
used  because  we  must  depend  upon  the  rigidity  of  the  gold  built 
into  these  angles,  not  only  for  security  against  movement  while 
building,  but  also  for  the  permanent  retention  of  the  filling  dur- 
ing its  years  of  service.  In  this  case  we  find  one  important  dif- 
ference from  the  form  of  the  incisor  proximal  cavity,  the  filling 
of  which  has  been  described  above.  The  lingual  enamel  wall, 
which  had  been  undermined  by  caries,  has  been  cut  away  so  far 
that  but  a  slight  ledge  could  be  had  along  the  lingual  margin 
of  the  axial  wall.    This  is  better  seen  in  the  filled  cavity  in  Fig- 
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ure  250.  If  we  turn  to  the  series  of  illustrations  in  Figures  261 
to  264,  inclusive,  we  find  this  condition  even  more  pronounced. 
It  is  a  condition  fi-equently  met  with  in  incisor  proximal  cavi- 
ties that  have  been  neglected  until  there  has  been  considerable 
burrowing  of  decay  in  the  dentin. 

In  these  cavities  the  condition  of  the  lingual  wall  is  much 
less  favorable  to  build  against  and  to  produce  the  form  of  prog- 
ress illustrated  in  Figure  368,  in  order  to  reach  and  fill  the  incisal 
anchorage  and  wedge  this  securely  by  continuously  building 
gold  back  of  it  to  wedge  it  firmly  against  this  incisal  anchorage. 
In  these  conditions  the  operator  should  consider  carefully  the 
matter  of  changing  from  the  use  of  the  labial  approach  to  the 
lingual  approach  for  the  principal  work  of  gold  building.  In 
this  case,  the  first  advance  in  the  building,  after  fully  securing 
the  gingival  portion,  would  be  along  the  labial  wall  instead  of 
along  the  lingual  wall,  the  approach  for  this  work  being  from 
the  lingual.  This  is  simply  a  reversal  of  the  order  of  the  build- 
ing so  as  to  best  meet  existing  conditions.  Except  for  this 
change,  the  whole  of  the  principles  involved  and  the  instrumenta- 
tion will  be  similar  and  carried  out  by  the  same  instruments. 
By  this  plan  of  building,  the  beginner  will  find  rather  more  dif- 
ficulty in  building  into  the  incisal  anchorage  using  the  right  angle 
plugger  with  hand  pressure,  but  this  difficulty  disappears  with 
practice. 

In  cases  in  which  the  burrowing  of  decay  along  the  dento- 
enamel  junction  has  caused  still  wider  cavities,  as  in  the  series. 
Figures  265-271,  the  approach  becomes  so  easy  from  every  direc- 
tion, that  the  operator  may  choose  any  reasonable  plan  of 
progress  that  will  enable  him  to  fully  secure  the  incisal  anchor- 
age. Whatever  the  forms  of  progress  in  the  building  or  the 
direction  of  force  used,  the  plans  must  be  such  as  will  render 
the  principle  of  wedging  the  gold  against  all  walls  safe  and 
secure  by  perfect  adaptation  and  obtaining  that  grip  of  the  cav- 
ity walls  upon  the  filling  that  has  been  more  fully  described  in 
the  article  on  filling  proximo-occlusal  cavities  in  bicuspids  and 
molars.    The  principle  must  be  applied  in  all  gold  fillings. 

THE   LAMINATION   OF   GOLD  IN    INCISOR   PROXIMAL   CAVITIES,   AND 
BUILDING  OF   ANGLES   THAT   HAVE   BEEN    LOST. 

In  the  main  portions  of  the  work  of  filling  proximal  cavi- 
ties in  the  incisors,  the  lamination  of  gold  will  depend  upon  the 
form  of,  or  the  order  of  the  building  of  the  filling.    Indeed,  an 


288  THE    TECHNICAL   PROCEDURES    IN    FILLING    TEETH. 

expression  of  the  lamination  in  lines  through  the  filling,  as  was 
shoxm  m  Figure  355,  is  also  an  expression  of  the  order  of  plac- 
ing the  filling.  There  are  two  points,  however,  in  which  the  par- 
ticular order  of  advance  in  building  the  gold  is  very  important 
to  the  highest  success,  in  making  perfect  adaptation  and  in  the 
strength  of  the  gold  to  breaking  stress.  These  points  are  found 
in  incisor  proximal  fillings;  in  building  over  the  gingival  wall, 
which  must  be  used  in  all  proximal  cavities ;  and  in  building  on, 
or  restoring,  angles  with  gold.  These  are  illustrated  in  connec- 
tion with  the  two  series  showing  the  building  of  angles  with 
gold,  including  the  Figures  273-280.  The  gradual  building  out 
over  the  gingival  wall  is  especially  shown  in  the  diagonal  lines 
from  the  gingival  to  the  axial  wall  in  Figure  279,  each  line  indi- 
cating a  layer  of  gold  condensed  into  the  angle  formed  by  these 
walls,  and  extending  out  gradually,  layer  upon  layer,  until  the 
gingival  wall  is  fully  covered.  This  will  be  seen  to  be  precisely 
similar  and  is  for  the  same  purpose  as  was  fully  explained  in 
the  article  on  filling  proximo-occlusal  cavities  in  bicuspids  and 
molars.  The  second  purpose,  i.  e.,  the  strength  of  the  gold  built 
on  in  restoring  angles,  is  shown  by  the  lamination  in  Figure  280. 
In  this  a  thin  angle  of  gold  is  built  on,  forming  an  angle,  three 
sides  of  which  are  without  support  by  cavity  walls.  It,  there- 
fore, depends  entirely  on  the  strength  of  the  gold  to  endure  the 
stress  brought  upon  it  in  usage.  Considerable  difficulty  has 
occurred  from  the  breaking  of  these  angles.  This  may  be  avoided 
by  using  due  care  in  the  building.  First,  the  greatest  care  must 
be  taken  that  the  annealing  is  perfectly  done  and  that  the  weld- 
ing property  of  the  gold  used  is  perfectly  developed,  in  order 
that  no  portions  of  gold  may  be  introduced  that  do  not  properly 
weld.  Second,  after  the  walls  of  the  cavity  have  been  well  cov- 
ered for  a  space,  the  central  part  of  the  filling  should  begin  to 
be  raised  in  a  ridge  running  from  mesial  to  distal,  looking  to 
the  formation  of  the  restored  portion  of  the  ineisal  edge  of  the 
tooth.  As  this  is  raised  more  and  more  by  adding  most  gold 
on  the  center  of  this  ridge,  gold  is  also  being  added  on  its  labial 
side  and  its  lingual  side  extending  in  layers  over  the  raised  edge 
and  down  its  slopes,  as  shown  in  the  illustration,  Figure  280. 
until  the  building  is  finished.  Wlien  built  in  this  way,  the 
restored  angle  will  have  the  maximum  strength,  and  will  seldom 
break. 

In  other  particulars  than  this  one,  fillings  for  the  restora- 
tion of  lost  angles  require  no  especial  methods  of  building.  In 
the  nature  of  things,  a  filling  that  will  be  subjected  to  the  heavy 
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Fia.  370.  The  completed  filling. 

Fio.  371.  The  finished  filling. 

Fig.  372.  The  tooth  and  filling  split  mesio-distally  to  show  the  incisal  anchorage. 

Fia.  373.  The  tooth  and  filling  cut  horizontally  close  to  the  gingival  wall  to  show  tlie  gingival 
anchorage. 

Fia.  374.  A  labial  view  of  the  flni.^hcd  filling.  Notice  that  tlie  contact  is  on  the  filling  and  a 
little  further  to  the  gingival  than  the  normal  position. 
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usage  required  of  these,  must  have  good  anchorage  and  must  be 
well  and  solidly  built. 

Many  have  seemed  to  think  the  simple  groove  for  the  incisal 
step  shown  in  Figure  277  insufficient  to  hold  such  a  filling.  The 
gold  built  into  such  a  groove,  if  so  inserted  between  the  parallel 
walls  as  to  make  use  of  the  full  available  grip  of  these  walls  upon 
it,  will  never  slip  out  with  any  stress.  Drilling  of  holes  in  the 
pulpal  wall  of  such  a  groove  is  useless.  It  might  be  broken  where 
it  joins  the  proximal  portion  of  the  filling.  Its  strength  against 
this  breakage  depends  upon  the  gold  built  over  it.  When  this 
has  been  made  sufficient,  there  is  no  danger  that  the  anchorage 
will  fail. 

Class  5.     Cavities  in  the  Gingival  Thied  —  not  Pit  Cavities 
—  OF  the  Buccal  and  Labial  Surfaces  of  the  Teeth. 

The  buccal  and  labial  cavities  are,  with  few  exceptions,  so 
easy  of  approach  that  the  proper  lines  of  force  are  easily 
obtained  and  free  choice  of  these  can  be  made.  In  general,  when 
the  cavity  preparation  is  finished  with  the  rubber  dam  in  place 
and  held  by  a  suitable  clamp,  the  whole  cavity  is  exposed  to  plain 
view  in  all  of  its  parts.  The  filling  may  be  begun  in  the  most 
convenient  angle  and  carried  over  to  the  next  by  the  use  of  the 
holding  instrument  and  one  of  the  parallelogram  pluggers  and 
thus  proceeded  with  to  completion  without  hindrance.  It  some- 
times appears  that  this  very  simplicity  becomes  a  menace  to 
the  most  perfect  operating,  which  occurs  from  maintaining  some 
particularly  easy  position  when  the  lines  of  force  should  be 
shifted  for  the  wedging  of  gold  against  some  part  of  a  wall. 
"While  great  strength  is  not  a  special  requirement  in  this  class  of 
cavities,  the  most  perfect  adaptation  to  the  cavity  walls  must 
be  made  in  order  that  the  fillings  may  be  successful.  This  is  to 
be  done  on  the  general  principles  of  gold  building  that  have  been 
laid  down  in  previous  pages. 

Among  this  class  of  cavities  there  will  be  a  much  larger 
proportion  that  are  broad  and  shallow  than  in  any  other  class. 
There  is  much  building  of  gold  over  a  broad  axial  wall.  This 
building  should  be  so  contrived  in  each  case  in  the  covering  of 
such  walls  that  it  will  proceed  step  by  step  from  a  secure  anchor- 
age. Slight  grooving  of  long  reaches  of  walls  assist  very  mate- 
rially in  assuring  safety  in  such  building.  In  all  of  the  work, 
the  most  scrupulous  care  is  demanded  in  the  wedging  process. 

The  positions  in  which  the  access  to  these  cavities  is  not 
good  are  found  in  the  second  and  third  molars.    It  often  hap- 
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pens  in  these  that  the  filling  must  be  made  without  much  change 
of  the  line  of  force  used,  which  will  be  directed  from  mesial  to 
distal  with  an  inclination  to  the  lingual  and  gingival.  If  this 
line  of  force  is  exclusively  used,  there  is  certain  to  be  imperfect 
adaptation  to  the  occlusal  wall  of  the  cavity.  The  large  number 
of  cases  observed  showing  leakage  along  this  wall  give  warning 
of  the  danger  of  neglect  in  changing  the  line  of  force  .sufficiently 
often  to  properly  wedge  the  gold  against  this  wall.  Another 
point  of  special  care  is  the  mesial  wall  of  cavities  of  this  class 
far  back  in  the  mouth.  Occasionally,  it  will  be  necessary  to  use 
the  right-angle  plugger  with  hand  pressure  in  these  positions. 
A  little  neglect  of  the  proper  line  of  force  in  wedging  is  sure  to 
bring  defeat,  and  eventual  loss  of  the  filling. 
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FINISHING  GOLD  FILLINGS. 

ILLUSTRATIONS:    FIGURES  375-398. 

Every  filling  should  be  finished  as  smoothly  as  the  polished 
surface  of  the  natural  enamel  covering  the  surface  of  the  tooth. 
This  finish  should  be  so  made  that  a  sharp  explorer  point  will, 
when  used  lightly,  glide  smoothly,  and  without  catch  or  hitch 
from  the  enamel  onto  the  filling,  or  from  the  filling  onto  the 
enamel  at  every  point.  There  should  be  no  overlap  of  the  filling 
onto  the  enamel  at  any  point.  This  accuracy  of  the  finish  is  as 
necessary  as  any  part  of  the  adaptation  of  the  filling  to  the  walls 
of  the  cavity. 

As  the  general  rule,  to  which  exceptions  will  be  noted  later, 
the  filling  should  represent,  in  its  contour,  the  exact  form  of 
the  surface  of  the  part  of  the  tooth  lost  by  decay ;  and,  in  the 
preparation  of  the  cavity,  to  so  form  these  fillings  day  by  day, 
requires  the  most  accurate  knowledge  of  dental  anatomy  and  the 
modeling  of  tooth  forms  that  years  of  careful  study  and  prac- 
tical clinical  experience  will  give.  This  is  necessary  to  the  high- 
est form  of  success  in  the  esthetic  sense,  in  the  general  usefulness 
of  the  filling  in  mastication,  and  in  the  protection  of  the  tooth 
against  recurrence  of  decay.  Many  otherwise  good  fillings  are 
left  unsightly,  so  out  of  form  as  not  to  serve  the  purposes  of 
mastication  well,  or  in  such  form  to  promote,  instead  of  pre- 
vent, lodgments  of  food  debris,  and  cause,  by  these  faults,  a 
recurrence  of  decay  that  will  defeat  the  object  of  their  place- 
ment and  cause  the  loss  of  the  teeth. 

The  principal  difficulties  in  finishing  fillings  occur  in  the 
proximal  surface  fillings.  In  the  olden  time  in  dentistry  when 
the  use  of  non-cohesive  gold  foil  was  the  best  filling  material 
known,  contour  filling,  as  it  is  known  nowadays,  could  not  be 
done.  For  the  non-cohesive  fillings  to  stand  well,  required  a 
cavity  with  complete  surrounding  walls  for  retention.  They  were 
prepared  as  nearly  round  as  the  cavity  of  decay  would  permit. 
The  habit  was  to  finish  the  surfaces  of  these  fillings  flat  with  the 
separating  file.  This  was  a  thin  flat  file  used  to  make  room  for 
inserting  proximal  fillings  by  cutting  away  the  proximal  sur- 
faces ;  or  filing  between  them.  That  is,  in  the  treatment  of  prox- 
imal surface  decays,  the  proximal  surfaces  were  first  filed  flat 
in  preparation  for  the  filling.  The  cavity  was  then  prepared  and 
filled,  after  which,  in  finishing,  the  filling  was  filed  flat  with  the 
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same  instrument.  This  plan  of  finishing  fillings  and  the  instru- 
ments for  it  was  a  legacy  left  to  us  by  the  older  operators. 

After  the  discovery  of  the  cohesive  property  of  gold,  the 
use  of  non-cohesive  gold  was  rapidly  abandoned  for  the  cohe- 
sive. Although  the  change  of  plugger  points  to  correct  forms 
for  packing  cohesive  gold  was  made  rapidly,  the  old  instru- 
ments for  finishing  fillings  were  retained.  Almost  immediately 
the  effort  to  build  fillings  to  restore  the  original  contour  of  the 
tooth  was  begun.  There  had  not,  however,  been  that  close  study 
of  tooth  forms  that  enabled  dentists  to  do  this  successfully; 
neither  did  they  have  suitable  instruments  with  which  to  accom- 
plish good  results.  With  these  conditions  most  dentists  con- 
tinued to  file  the  proximal  surface  fillings  flat  with  the  separating 
file,  as  before,  but,  by  using  thinner  files,  left  the  spaces  between 
the  teeth  much  narrower  than  before.  The  result  was  much 
disaster  caused  by  lodgment  of  food  between  these  flat  sur- 
faces. This  food  material  was  crowded  onto  the  gum  septum 
and  was  held  there  as  a  breeding  place  for  microorganisms, 
which  caused  acid  fermentation  and  brought  about  rapid  recur- 
rence of  decay  at  the  gingival  margin  of  the  fillings.  It  has  been 
a  labor  of  many  years  to  correct  these  customs  and  the  resulting 
conditions,  and  it  is  yet  one  of  the  acknowledged  difficult  points 
in  filling  teeth.  Many  dentists  spend  more  time  in  the  endeavor 
to  finish  proximal  fillings  to  form  than  in  placing  the  fillings. 

In  order  to  present  the  instruments  now  thought  best  for 
this  work,  the  uses  of  each  and  the  form  of  the  finished  filling, 
the  same  illustration  of  a  molar  tooth  with  a  broad  mesial  cav- 
ity, used  to  illustrate  the  placing  of  proximo-occlusal  fillings, 
will  be  the  basis  of  a  series  of  twenty-four  illustrations,  Figures 
375-398.  Figure  354  shows  the  filling  when  the  packing  of  gold 
has  been  completed.  It  is  shown  divested  of  the  rubber  dam 
and  separator  that  the  form  of  the  tooth  and  filling  in  all  parts, 
and  the  instruments  to  be  applied,  may  be  better  seen.  But  iu 
all  of  the  illustrations,  positions  of  instruments  that  may  be 
obtained  with  these  appliances  in  place  have  been  used,  or  the 
exceptions  will  be  carefully  noted. 

Separation.  "VVlien  the  cavity,  such  as  illustrated,  is  filled, 
the  proximating  tooth  is  in  position  to  make  contact  with  the 
filling,  and,  although  the  separator  is  in  place  and  the  teeth  sep- 
arated to  make  room  for  finishing,  the  filling  is  carried  out  firmly 
against  the  proximating  tooth  in  building  out  the  part  that  shall 
serve  as  the  contact  point.  This  excess  may  be  cut  away  as  the 
first  step  in  the  finishing.    Or,  in  some  cases  the  teeth  may  be 
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Fios.  S75-398.  A  si-rics  of  illustrations  of  finishing  instrimi.-nts  utui  of  tlu'ii-  use  in  fini.sliiiiir 
filling'?. 

KiG.   nTSr    The  saw   frame  ami  Koebcr  saw.  much  enlarged. 

Kio.  iiTCt.  Tho  falling  after  a  saw  cut  has  been  made,  separating  it  from  the  proximating  tooth. 
This  cut  should  not  be  niarle  uiiIpss  the  separalion  of  the  teeth  has  been  made  sufficient  to  justify  it. 
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strained  farther  apart  before  the  trimming  is  begun  in  order  that 
a  thin  Koeber  saw  may  be  passed  into  the  interproximal  space 
without  cutting  the  filling. 

Saws.  In  case  the  first  is  decided  upon,  the  Koeber  saw,  set 
in  a  strong  frame,  the  working  parts  of  which  are  shown  enlarged 
in  Figure  375,  is  passed  between  the  filling  and  the  proximating 
tooth,  cutting  the  least  amount  possible  from  the  filling.  This 
cut  will  leave  the  filling  as  it  appears  in  Figure  376.  But  for 
the  purposes  of  illustration,  the  second  plan  has  been  chosen  so 
that  the  contact  point  may  remain  rough  from  the  plugger  in 
order  that  it  may  be  better  in  view.  Then  the  thread  saw  is 
placed  in  a  similar  frame,  shown  in  Figure  377,  with  the  cutting 
edge  toward  the  frame  bar  in  order  that  the  cutting  may  be 
toward  the  occlusal  instead  of  toward  the  gingival.  This  saw 
is  worked  past  the  contact  point  into  the  interproximal  space 
and  finally  imder  the  gingival  overhang  of  the  filling,  as  shown 
in  the  figure.  This  overhanging  portion  is  then  cut  away.  In 
doing  this  the  utmost  care  must  be  had  as  to  the  direction  of  the 
cutting  to  see  that  the  filling  is  not  cut  too  deeply.  The  saw 
should  be  directed  so  as  to  run  out  of  the  gold  at  a  little  distance 
as  is  shown  in  Figure  378.  If  the  saw  has  run  out  too  quickly, 
the  cut  may  be  repeated.  This  cut  made,  the  saw  is  so  strained 
to  one  side  as  to  cut  around  to  the  buccal  embrasure  as  shown 
also  in  Figure  378,  and  another  cut  made,  which  will  result  in 
shaving  off  the  filling  as  shown  in  Figure  379.  The  saw  is  then 
changed  to  the  lingual  portion  of  the  filling,  as  shown  also  in 
Figure  379,  and  a  third  cut  made,  the  result  of  which  is  shown 
in  Figure  380.  After  removing  the  debris  from  this  cutting, 
search  may  be  made  with  the  saw  blade  to  see  that  the  cutting 
has  been  sufficiently  close  to  the  enamel  margin  in  all  parts  that 
may  be  reached  by  the  saw,  and  any  further  cutting  done  that 
may  be  found  necessary.  This  completes  the  use  of  the  saw. 
That  which  has  generally  been  considered  the  most  difficult  and 
tedious  part  of  trimming  proximal  fillings  has  been  practically 
completed  in  a  few  moments. 

Exceptions.  In  a  few  cases  in  which  the  decay  has  extended 
far  to  the  gingival,  it  will  be  found  that  the  claws  of  the  sep- 
arator can  not  be  placed  far  enough  to  the  gingival  for  the  saw 
to  work  over  the  separator  bars.  In  some  of  these  one  may 
incline  the  saw  so  that  the  nib  of  the  saw  frame  will  pass  to  the 
gingival  of  the  separator  bar  on  the  lingual  and  still  do  the  cut- 
ting with  the  very  short  strokes  that  this  will  allow.  In  other 
cases,  after  placing  a  wedge  between  the  teeth  near  the  occlusal, 
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the  separator  may  be  removed  and  the  Koeber  saw  passed 
between  the  teeth  and  then  fastened  into  the  saw  frame  and  the 
cutting  may  proceed  as  before.  After  this  has  been  done,  the 
separator  is  replaced.  This,  while  troublesome,  is  usually  much 
more  quickly  done  than  the  removal  of  the  entire  excess  with 
files. 

Finishing  knives.  The  next  step  is  to  search  the  gingival 
portion  of  the  filling  for  overlaps  with  the  finishing  knives,  as 
shown  in  Figures  380,  381,  382.  With  these,  all  remaining  over- 
laps are  removed  and  such  further  trimming  done  as  will  fit  the 
gingival  portion  of  the  filling  for  the  final  finish.  In  order  that 
the  knives  may  do  this  work  well,  they  must  be  very  sharp.  There 
should  be  no  attempt  to  remove  thick  masses  of  gold  at  a  single 
cut  with  the  knives.  Small  thin  shavings  should  be  removed 
in  rapid  succession  wherever  considerable  amounts  are  to  be 
removed.  One  who  has  attained  facility  in  their  use,  can  do 
trimming  faster  with  the  knives  than  with  files,  and  model  up 
definite  forms  more  accurately.  It  is,  however,  in  searching  out 
and  removing  the  last  traces  of  overlaps  of  the  cavity  margin 
in  these  dark  places  along  the  gingival  margin,  that  the  knives 
are  of  greatest  use. 

Finishing  files.  When  this  has  been  done  satisfactorily, 
attention  should  be  given  those  portions  of  the  filling  toward  the 
occlusal  portion.  For  this  trimming,  the  file-cut  finishing  files, 
shown  much  enlarged  in  Figures  383,  384,  are  the  most  useful. 
With  these,  any  part  of  the  surface  of  any  proximal  filling  can  be 
reached,  trimmed  and  shaped  to  the  form  desired.  In  those 
shown  in  Figure  383  the  cutting  sides  of  the  blades  are  flat  and 
the  backs  are  rounded,  while  in  those  in  Figure  384,  the  cutting 
sides  are  rounded  and  the  backs  are  flat.  In  all,  the  edges  should 
be  sharp  enough  so  that  the  teeth  appear  on  the  edge  sufficiently 
for  them  to  be  used  for  cutting  edgewise  when  necessary,  but 
especially  so  that  they  may  approach  very  closely  a  contact  point 
and  leave  it  well  rounded.  Each  set  consists  of  one  straight  and 
two  curved ;  six  in  all.  In  the  pairs  that  are  curved,  the  cutting 
surfaces  are  on  opposite  sides  of  the  blades,  the  one  for  mesial 
surfaces,  the  other  for  distal  surfaces  in  positions  too  far  back 
in  the  mouth  to  reach  well  with  the  straight  blade.  All  of  them 
cut  with  a  pull  motion.  For  these  to  cut  well,  the  cutting  edges 
must  be  sunk  at  right  angles  with  the  plane  of  the  cutting  sur- 
face. The  edges  must  also  be  kept  sharp.  When  dulled  by  use, 
they  are  readily  sharpened  with  the  knife  edge  Arkansas  stone 
slips,  which  may  be  had  from  the  jewelers'  supply  houses.    The 
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Fui.  ;iSo.  Kilea  for  Ihiishing  fillings.  These  are  all  file-cut  files  ami  may  be  shariKncd  with  thu 
knife-edgol  slips  of  Arkansas  stone.  Ueadiiig  from  right  to  left,  the  first  picture  shows  the  fiat  side 
of  Ihc  straight  tile.  The  second  shows  the  I'dge  of  tlie  saiuc  file.  The  nc'xt  two  show  the  edges  of 
the  belli  file  blades  with  the  Hat  lile-cut  siirfac(?  on  opposite  sides,  une  fiir  use  on  mesial  surfaces  and 
the  other  for  use  on  distal  surfaces  of  the  niolars. 

Fig.  384.     The  set  of  time  files  willi  convex  nilliiig  surf 
those  with  fiat  surfaces. 
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dentist  may  do  this  for  himself,  or  have  the  instrmnent-maker 
do  it  for  him.  The  files  must  be  frequently  sharpened  or  they 
will  become  useless. 

The  first  trimming  is  usually  on  the  lingual  and  buccal  mar- 
gins with  the  flat  files,  as  shown  in  Figures  385,  386.  With 
these,  the  margins  are  trimmed  and  the  surface  is  partially 
trimmed  to  form,  always  leaving  the  contact  point  untouched. 
The  general  rule  is  that  the  contact  point  should  remain 
untouched  until  the  last,  for  the  reason  that  this  should  generally 
be  left  as  full  as  it  was  possible  to  build  it  by  malleting  the  gold 
firmly  against  the  proximating  tooth.  The  effect  of  this  first 
trimming  is  fairly  shown  in  Figure  387.  The  surface  is  then 
further  trimmed  to  form  and  smoothed  in  preparation  for  the 
final  polishing.  In  this  work  the  flat  files  are  used  in  part  and 
the  rounded  files  for  a  part.  In  the  molars  and  bicuspids  it  is 
often  very  desirable  that  the  proximal  surface  be  concave  from 
a  variable  point  toward  the  gingival  line  to  a  point  near  the 
contact  point,  as  shown  in  Figures  397,  398.  This  form  is  readily 
obtained  with  the  files  with  the  rounded  cutting  surface.  The 
position  of  the  file  in  doing  this  particular  part  of  the  work  is 
shown  in  Figure  388. 

Proper  form  of  proximal  surface  fillings.  The  shaping 
of  proximal  surface  fillings  to  a  suitably  rounded  contact  point 
is  one  of  the  most  important  things  to  be  attained.  The  useful- 
ness of  the  filling  depends  directly  upon  the  form  given  the 
proximal  surface.  There  is  perhaps  more  failure  of  fillings 
attributable  to  imperfect  work  in  this  than  in  any  other  one 
thing  in  the  treatment  of  proximal  surfaces.  Since  it  has  been 
found  by  careful  measurements  that  at  the  age  of  forty  years 
an  average  of  about  one  centimeter  —  nearly  one-third  of  an 
inch  —  is  lost  from  the  contact  points  of  the  teeth  by  interprox- 
imal wear,  the  measurement  being  made  from  the  mesial  cusp 
of  the  right  third  molar  around  the  arch  to  the  mesial  cusp  of 
the  left  third  molar,  one  ought  to  restore  some  part  of  this  with 
every  proximal  filling  by  making  the  contact  a  little  fuller  or  a 
little  more  prominent  than  it  was  originally.  In  many  of  the 
neglected  cases  coming  to  us,  there  has  been  much  loss  of  mesio- 
distal  breadth  of  particular  teeth  by  the  loss  of  the  contact  from 
caries,  so  that  these  teeth  have  dropped  together.  All  such 
losses  should  be  restored  by  sufficient  separation  of  the  teeth 
and  the  building  out  of  suitable  contact  points.  A  suitably 
formed  contact  point,  including  the  general  form  given  to  the 
proximal  surface,  is  the  cure  for  the  difficulties  that  arise  from 
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food  gathering  between  the  teeth  at  meal  time,  and  the  discom- 
fort and  pain  this  produces.  By  so  forming  the  contact  and 
contour  of  the  proximal  surface  that  there  will  be  very  free 
excursions  of  food  through  the  embrasures  in  chewing,  the  mar- 
gins of  fillings  will  be  well  cleaned  and  the  danger  of  recurrence 
of  decay  greatly  limited.  All  of  these  considerations  call  for 
close  clinical  study  of  the  forms  of  proximal  sui'faces  best  suited 
to  these  ends. 

Form  of  contact  point.  The  form  of  the  immediate  point 
of  contact  should  be  similar  to  the  rounding  of  the  surfaces  of 
two  marbles  when  placed  in  contact,  and  if  this  rounding  can  be 
continued  for  a  space  toward  the  gingival  and  then  the  curve 
reflected  to  form  a  concavity,  followed  by  a  straight  line  toward 
the  gingival,  as  shown  diagrammatically  in  Figure  397a,  the 
form  is  improved  for  the  purposes  intended,  i.  e.,  the  prevention 
of  food  lodgments.  Figure  396  shows  the  method  of  testing  the 
breadth  of  contacts.  After  a  waxed  floss  is  carried  past  the 
contact,  the  two  ends,  held  parallel  in  the  direction  of  the  long 
axes  of  the  teeth,  away  from  the  occlusal  surfaces,  as  shown  by 
the  floss  between  the  two  bicuspids,  indicate  the  bucco-lingual 
breadth  of  the  contact.  The  two  ends,  held  parallel  in  the  buccal 
direction,  at  right  angles  to  the  long  axes  of  the  teeth,  as  shown 
by  the  floss  between  the  second  bicuspid  and  first  molar,  indicate 
the  occluso-gingival  breadth  of  the  contact.  The  two  strands 
should  not  be  more  than  11,4  mm.  to  2  mm.  apart  in  either  posi- 
tion for  a  contact  of  good  form.  Attention  is  called  to  the 
position  of  the  contact  and  the  rounding  of  the  occlusal  surfaces, 
from  the  marginal  ridges  to  this  point  in  Figure  397a.  Such  a 
form  causes  food  to  pass  through  the  embrasures  and  cleanse  the 
exposed  proximal  surfaces  of  the  teeth.  The  position  of  the 
contact  shown  in  Figure  397b  is  too  near  the  occlusal  and  less 
food  will  pass ;  that  in  Figure  397c  is  too  far  from  the  occlusal 
and  is  a  very  bad  form,  which  is  likely  to  result  in  the  wedging 
of  food  between  the  teeth.  In  Figure  397d  the  contact  is  in  the 
right  position,  but  the  interproximal  space  is  too  narrow. 
Figures  398a  and  398b  are  diagrams  illustrating  about  the 
normal  relation  between  the  mesio-distal  width  of  the  inter- 
proximal space  and  the  distance  from  the  crest  of  the  alveolar 
process  to  the  contact  point  in  the  upper  bicuspid  and  incisor 
regions. 

These  observations  make  it  desirable  to  imitate  the  forms 
given  in  Figures  397a,  398,  so  far  as  possible  in  fonning  proximal 
surfaces.    The  files  for  trimming  these  have  been  formed  with 
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KlQ.  388.  Tho  cniiKX  sido  i.f  llic  IjliiI,  (ilc  in  imsiliim  loiuiilinB  up  to  tlip  r.int.ict  pnint.  Tlicso 
may  be  made  to  apiuoach  tlie  eonlaft  pnint  frnm  every  direetinn.  leaving  it  as  prominent  as  may  be 
desired.  After  the  occhisal  surface  has  been  otherwise  reduced  to  form,  this  tile  is  again  used  from 
the  occlusal  for  roimdinK  away  the  marginal  ridge,  which  is  left  sharp  by  other  instruments,  to  the 
normal  tooth  form. 
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E''iG.  389.  The  stone  finishing  the  occlusal  snrfacp.  Much  ot  this  may  be  as  well  done  by  finishing 
burs. 

Fio.  390.  The  disk  finishing  the  buccal  margin.  It  may  also  be  used  on  the  gingival  margin  in  a 
similar  way.  Great  rare  must  be  had  in  using  disks  not.  to  allow  them  to  pass  over  the  contact  point, 
for,  becomintf  bound  between  the  contacrt  point  and  the  pro.\iniating  tooth,  they  will  quickly  cut  away 
the  prominence  of  the  contact  point  and  ruin  the  filling. 

Fig.  391.  Finishing  the  gingival  portion  of  the  cavity  with  the  narrow  strip.  When  the  contact 
point  ia  close  against  the  proximating  tooth,  these  strips  should  be  introduced  through  the  inter- 
proximal space  endwise,  instead  of  being  forced  past  the  contact  point  on  the  filling.  Often  the  contact 
jjoint  will  be  cut  too  much  by  forcing  them   past  it. 

Fig.  392.  Fini.shing  and  rounding  the  contact  point  with  a  broad  but  very  thin,  light  tape  with 
fine  grit.  This  tape  should  be  so  light  that  it  will  readily  cup  around  the  contact  point,  rounding  it 
in  every  direction.     It  should  be  used  very  cautiously. 

Fig.  393.  Tlie  llnislicd  lillint?  with  contact  of  ordinary  promin<'nce.  This  should  always  be  just 
a  little  greater  in  prominciiec  than  the  normal  contact  point. 

Fio.  394.     The  finished  filling  with  a  specially  prominent  contact  point. 

Fig.  395.  A  filling  with  a  flat  contact  as  made  by  carelessly  allowing  a  disk  to  nin  over  it  in 
finishing.     The  filling  is  mined.    Food  is  sure  to  be  held  by  this  flat  contact. 
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Kin.  ^9fi.  In  (cstiiiK  a  conlact  the  ligalurc  sliould  he  first  carried  through  from  occlusal  tn 
gingival,  tlicTi  the  two  ciuls  of  the  lifiaUno  should  bo  ludd  parallel  in  the  occlusal  direction,  a>i 
^hown  liptweeii  the  two  hioiiypids;  the  distance  lietweon  the  strands  will  indicate  the  bucco-lingual 
width  of  the  cctntaet.  'J'he  two  i-\u]ii  should  then  he  held  parallel  in  the  buccal  direction,  as  shown 
between  the  seeon<l  bicuspid  and  liist  molar;  the  distance  between  the  strands  will  indicate  the 
occluso-pingival  width  of  the  contact.  In  either  jiosiliou,  if  the  parallel  strands  are  more  than  fnun 
]  '/^  to  2  mm.  apart,  the  contact  is  too  broad. 

Fig.  3fl7.  fJood  and  had  forms  of  pro.vinial  contacts,  buccal  view.  The  proper  jjosition  of  tlie 
contact  point  for  bicuspid  and  molar  teeth  is  about  as  shown  in  a,  just  a  little  to  the  gingival  of 
(be  marginal  ridges.  The  convexity  of  both  surfaces  at  this  point  should  generally  change  to  a 
slight  concavity  in  the  gingival  direction. 

The  position  of  the  contact  in  ii  is  too  far  occlusally.  "With  such  a  form  of  contact,  less  than 
the  iHirnial  portion  of  food  will  pass  through  the  embrasures,  and  the  exposed  poitions  of  the 
proximal  surfaces  of  the  teeth  will   not  be  nornniUy  cleansed  in  mastication. 

The  position  of  the  contact  in  v  is  too  far  gingi\ally.  The  long  approaches  from  the  occlusal 
invite  the  wedging  of  fooil  between  the  leeth.  witli   the  danger  of  forcing  the  contact  open. 

The  position  of  the  coidact  in  n  is  about  right,  but  the  teeth  have  not  been  separated  to  restore 
the  normal   mesio-distal  width  oi  tlie  interproximal  space. 

Fm.  XOH,  ('oinparis()n  i)f  anterior  and  posteiior  inten>roximaI  spaces,  labial  and  buccal  view, 
ll  will  be  noticed  that  the  base  is  much  wider  mesio-distally  between  the  bicuspids  and  molars  than 
between  the  incisors.  This  wi.ulil  seem  to  nive  the  more  support  to  the  septal  tissue  between  the 
back  teeth.  It  should  be  renntnbered,  liowever.  that  the  line  of  attachment  of  the  gingivae  in  the 
incisors  is  vei-y  convex,  extendiitg  fai-  toward  the  incisal  on  the  proximal  surfaces,  thus  conipensalint; 
lor  the  narrfjwer  alveolar  base. 
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this  particularly  in  view.  With  the  rounded  cutting  surfaces 
these  forms  are  easily  produced  both  on  the  gingival  side  and 
the  occlusal  side  of  the  point  of  contact. 

The  occlusal  surface.  The  occlusal  surface  of  the  filling 
is  trimmed  best  with  rotary  instruments,  either  the  stones,  as 
shown  in  Figure  389,  or  burs.  With  an  engine  of  sufficient 
power,  large  finishing  burs  can  be  used  to  great  advantage  so 
long  as  the  blades  are  kept  sharp.  But  the  engines  furnished, 
while  excellent  in  the  main,  are  not  suited  for  the  use  of  large 
burs.  Stones  will  do  the  work  with  less  pressure,  and  with  less 
power,  but  are  slower ;  and  they  do  not  distinguish  between  cut- 
ting gold  and  cutting  enamel  as  do  the  burs.  Much  care  should 
be  taken  to  finish  the  filling  fully  to  the  enamel  margin  without 
cutting  into  the  enamel.  Every  part  of  this  should  be  made  per- 
fect so  that  there  will  be  no  overlaps.  The  discoid  and  the  spoon 
excavators  do  the  best  service  in  trimming  when  little  irregu- 
larities of  surface  prevent  perfect  trimming  with  rotary  instru- 
ments. 

After  the  trimming  of  the  occlusal  surface  the  rounding  of 
the  marginal  ridge  to  the  contact  point  is  done  best  with  the 
files.  With  the  safe  side  of  these  against  the  proximating  tooth, 
this  form  is  readily  obtained  in  condition  to  be  polished  with 
rotary  disks. 

Polishing.  All  parts  of  the  filling  should  be  well  polished. 
This  may  be  done  with  rotary  disks,  wood  points,  leather  points 
and  polishing  strips.  Rotary  disks,  in  the  engine,  should  be  used 
in  polishing  the  buccal  and  lingual  margins  and  as  far  into  the 
embrasure  as  practicable  without  endangering  the  contact  point, 
as  shown  in  Figure  390.  In  no  case  should  the  disk  be  allowed  to 
pass  between  the  proximating  tooth  and  the  contact  point  on  the 
filling.  The  narrowed  space  will  cause  the  disk  to  press  hardest 
on  the  contact  point,  cut  it  away  rapidly  and  quickly  remove  its 
prominence  and  destroy  its  usefulness.  The  condition  produced 
by  this  error  is  shown  in  Figure  395  in  the  flattened  plane  instead 
of  the  desired  rounded  contact  point  shown  in  Figures  393.  394. 
All  scratches  left  by  the  files  should  be  perfectly  removed  and 
the  surfaces  evenly  rounded.  Much  of  the  rounding  of  the  prox- 
imal surface  onto  the  occlusal  surface  forming  the  marginal 
ridge,  including  the  occlusal  portion  of  the  rounding  of  the  con- 
tact point  itself,  may  be  done  with  the  disks,  after  the  rougher 
part  of  this  has  been  done  with  the  files. 

When  this  part  of  the  polishing  has  been  completed,  the 
gingival  portion  of  the  filling  should  be  polished  with  narrow 
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polishing  strips,  that  may  be  used  in  the  interproximal  space 
without  reaching  or  passing  over  the  contact  point,  as  shown  in 
Figure  391.  Unless  these  are  thin  enough  to  pass  the  contact 
easily,  and  without  cutting  away  its  prominence,  the  end  of  each 
strip  should  be  trimmed  to  a  point  and  passed  through  from  the 
buccal  and  caught  on  the  lingual  and  pulled  through  to  avoid 
injury  by  cutting  away  the  contact  point.  Over  and  over  again 
students,  and  dentists  as  well,  ruin  a  well  built  contact  point 
by  failure  in  this  precaution.  If  a  polishing  strip  is  allowed 
to  be  passed  over  the  contact  point,  bound  against  it  tightly 
by  the  proximating  tooth,  it  cuts  the  gold  very  rapidly.  Indeed, 
it  produces  results  similar  to  those  produced  by  the  disk,  illus- 
trated in  Figure  395.  When  this  part  of  the  work  has  been 
completed,  the  final  finish  of  the  contact  point  may  be  made. 
For  this  purpose  a  wide  but  very  thin  flexible  tape,  with  fine 
grit,  should  be  carefully  passed  over  the  contact  point  with  a 
pull  sufficient  to  cause  it  to  close  around  it,  and  round  it  into 
form.  The  use  of  this  should  continue  only  long  enough  to 
produce  a  smooth  surface.  Much  cutting  that  will  materially 
reduce  the  prominence  of  the  gold  should  be  strictly  avoided. 
This  will  finish  the  filling  neatly  and  with  a  prominence  of  the 
contact  point  as  it  has  been  planned  and  built,  as  shown  in  Fig- 
ures 393,  394. 
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AMALGAM. 

HISTORICAL. 

ILLUSTRATIONS:    FIGURES  399-407. 

AMALGAM  is  a  composition  of  mercury  witli  another  metal, 
_  or  mercury  with  an  alloy  composed  of  two  or  more  metals, 
which  is  made  at  ordinary  temperature  by  rubbing  the  mercury 
with  finely  divided  particles  of  the  metal  or  alloy. 

Amalgam  seems  to  have  been  known  to  chemists  and  has 
had  a  limited  use  in  the  arts  for  many  years.  Its  use  as  a  mate- 
rial for  filling  teeth  seems  to  have  begun  early  in  the  last  cen- 
tury, possibly  earlier.  The  precise  date,  and  the  person  who 
first  used  it,  are  uncertain. 

Its  use  at  first  seems  to  have  been  confined  to  those  regarded 
as  charlatans  by  persons  who  wrote  books,  and,  as  there  were 
neither  dental  societies  where  such  matters  were  discussed,  nor 
dental  journals,  our  knowledge  of  it  is  derived  solely  from  some 
of  the  older  books  and  the  memory  of  men  who  were  in  practice 
at  the  beginning  of  the  publication  of  dental  journal  literature 
about  1839.  At  that  time,  a  considerable  use  of  amalgam  was 
being  made  by  dentists,  largely  by  the  itinerants,  or  men  who  had 
no  settled  abode,  but  wandered  through  the  country  or  from  town 
to  town.  Some  of  these  proved  to  be  men  of  more  than  ordinary 
natural  ability  and  developed  into  strong  professional  men.  It 
is  largely  from  the  memory  of  such  men  that  the  earliest  history 
of  the  use  of  amalgam  in  filling  teeth  is  derived.  The  i)orsonncl 
of  this  history  is  now  unimportant. 

The  first  amalgam  used  was  obtained  by  filing  silver  coins 
and  rubbing  these  filings  with  mercury.  It  was  very  diffi- 
cult to  amalgamate,  made  a  very  harsh  mass,  and  hardened 
very  slowly,  but  finally  became  very  hard.  Some  of  the  fillings 
made  of  it  did  enough  toward  protecting  teeth  from  decay  to 
attract  the  attention  of  many  of  the  better  men  of  the  time. 
Yet  most  of  this  work  was  about  as  good  as  nothing,  and  much 
of  it  actually  harmful.  The  result  was  a  very  sharp  division 
on  the  question  of  the  use  of  amalgam.  Many  good  men  regarded 
all  who  made  use  of  it  as  quacks  of  the  worst  sort  and  refused 
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to  admit  that  it  liad  any  merit  whatever.  Others  began  a  study 
of  it  with  tlie  possibility  of  its  improvement  in  view. 

The  first  decisive  improvement  was  made  by  adding  tin  to 
the  silver  and  breaking  up  the  tin  foil  by  rubbing  with  the  silver 
filings.  This  caused  it  to  amalgamate  much  easier,  formed  a 
much  more  plastic  mass  and  this  mass  hardened  much  quicker. 
The  first  amalgams  the  author  used  in  filling  teeth  were  made 
in  these  two  ways.  This  soon  led  to  making  an  alloy  of  silver 
and  tin,  which,  so  far  as  easy  working  was  concerned,  was  a  very 
marked  improvement  over  the  plan  of  simply  mixing  the  metals 
in  the  cold  state.  This  gave  a  mass  that  worked  very  much 
better  and  really  gave  the  first  decided  impetus  to  the  general- 
ization of  the  use  of  amalgam  among  dentists.  This  was  done 
largely  through  the  manufacture  and  sale  of  the  alloy,  which 
was  pushed  as  a  commercial  enterprise  by  manufacturers  of 
dental  supplies.  These  manufacturers  soon  gave  stability  to 
certain  lines  of  amalgams  used  in  filling  teeth.  Yet  a  large  indi- 
vidual business  has  always  been  done  in  alloys  by  dentists,  and, 
I  am  sorry  to  have  to  say,  that  much  of  this  has  been  business 
of  the  worst  sort. 

That  which  was  going  on  in  this  country  was  also  going 
on  in  much  the  same  way  in  other  civilized  countries  of  the 
world,  and  not  a  little  of  the  more  scientific  part  of  the  work 
has  been  done  in  Europe,  while  America  has  led  in  applied 
science.  In  the  study  of  amalgams  we  must  count  many  English, 
German  and  French  writers.  During  all  of  this  time  there  was 
a  very  strong  opposition  to  amalgam  by  the  better  men  in  den- 
tistry, which  became  a  regular  crusade  against  its  use.  Many 
of  the  most  influential  men  seemed  unable  to  express  their  con- 
demnation of  "the  stuff"  in  language  strong  enough  to  satisfy 
them.  Dr.  McKellops,  of  St.  Louis,  never  made  an  amalgam  fill- 
ing in  his  life  and  could  not  say  enough  against  it.  Dr.  Taft, 
for  many  years  Dean  of  the  Ohio  College  of  Dental  Surgery, 
and  later  Dean  of  the  Dental  Department  of  the  University  of 
Michigan,  would  not  allow  amalgam  used  in  these  schools.  Many 
other  strong  men  were  just  as  pronounced  in  their  convictions 
of  the  harmfulness  of  the  use  of  amalgam  in  filling  teeth. 

While  this  was  in  progress  in  clinical  practice,  a  few  men 
were  making  a  much  closer  study  of  the  essential  physical  quali- 
ties of  amalgams  ,  both  in  this  country  and  in  Europe,  and 
endeavoring  to  find  means  of  accurately  determining  its  value. 
Many  plans  were  devised  for  the  study  of  its  shrinkage  and 
expansion.    These  may  now  be  regarded  as  both  wise  and  unwise. 
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But,  as  a  matter  of  fact,  most  of  them  were  too  crude  and  unre- 
liable for  the  study  of  a  subject  involved  in  so  much  obscurity 
and  requiring  such  minuteness  of  inquiry  to  determine  the  con- 
trolling characters  that  rendered  the  material  fit  or  unfit  for 
filling  teeth. 

In  1874  Dr.  Thomas  B.  Hitchcock  of  New  York  wrote  one 
of  the  most  memorable  articles  upon  this  subject  (Transactions 
of  the  New  York  Odontological  Society,  1874),  which  seems  not 
to  have  been  awarded  the  attention  which  it  deserved.  Unfor- 
tunately, Dr.  Hitchcock  died  before  his  article  was  completed, 
but  his  unfinished  paper  was  completed  from  his  notes  of  experi- 
mental results  and  given  to  the  profession  by  Dr.  E.  A.  Bogue, 
his  collaborator.  As  the  article  now  stands,  it  is  most  valuable 
in  the  detailed  review,  with  dates  and  accurate  references,  of 
scientific  work  of  importance  done  by  others  along  this  line,  and 
in  suggesting  a  plan  of  study  by  which  accurate  results  might 
finally  be  had. 

The  plans  previously  employed  in  this  experimentation  that 
were  of  real  scientific  merit  were  not  so  numerous  but  that  they 
may  readily  be  recounted.  Most  of  them  had  for  their  object 
the  determination  of  shrinkage  and  expansion  of  amalgam  in 
the  process  of  hardening,  or  setting,  as  it  was  generally  called. 

The  first  of  these,  in  point  of  time,  was  by  John  Tomes,  of 
London,  in  1861.  (Transactions  of  the  Odontological  Society  of 
Great  Britain,  Vol.  3).  These  consisted  in  making  holes  in  slips 
of  ivory  that  had  been  cut  in  form  similar  to  glass  slides  used 
for  mounting  microscopic  objects.  These  were  then  clamped 
on  another  piece  of  ivory  and  the  hole  thus  formed  was  filled 
as  perfectly  as  possible  with  amalgam.  When  the  amalgam  was 
set,  the  margins  of  the  filling  were  examined  with  the  micro- 
scope to  determine  whether  they  remained  close.  Of  seven  amal- 
gams tried,  six  showed  contraction.  One  made  of  pure  copper 
and  mercury  showed  no  contraction.  (Copper  amalgam  does 
not  shrink  or  expand,  but  in  the  mouth  it  wastes  out  of  the  cav- 
ity; it  is  not  usable  in  filling  teeth  for  that  reason).  No  attempt 
seems  to  have  been  made  to  measure  the  amount  of  contraction. 

The  next  plan  was  suggested  by  Dr.  Thomas  Fletcher,  of 
Warrington,  England,  and  was  so  simple  that  it  was  used  later 
by  many  persons  for  making  similar  tests.  This  consisted  in 
making  fillings  in  glass  tubes  cut  in  short  lengths.  (In  use  the 
ends  of  these  might  be  closed  by  melting  the  glass,  by  a  tight 
cork  at  such  point  as  seemed  desirable,  or  the  squared  end  of 
the  tube  could  be  held  firmly  against  a  table  and  the  filling  made 
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through  the  other  end.)  The  filling  was  made  as  carefully  as 
possible,  allowed  to  harden  and  then  placed  in  ink  or  some  kind 
of  colored  fluid,  as  carmine,  or  Prussian  blue  in  water  or  alcohol. 
If  the  colored  ink  penetrated  around  the  filling,  it  was  judged 
to  be  because  of  shrinkage  of  the  amalgam.  This  test  showed 
that  most  of  the  amalgams  shrank.  Some  shrank  so  much  that 
the  fillings  fell  out  of  the  tubes.  It  was  found  later  that  this  was 
a  very  imperfect  test,  in  that  it  might  reveal  poor  manipulation 
as  shrinkage  and  give  false  results. 

In  1871,  Charles  Tomes  proposed  to  determine  shrinkage 
and  expansion  of  amalgam  by  the  specific  gravity  test.  For 
this  purpose,  fillings  were  made  in  any  kind  of  matrix  or  formed 
cavity  which  permitted  the  filling  to  be  removed  complete  soon 
after  it  had  been  made.  It  was  weighed  in  distilled  water  at 
a  predetermined  temperature  immediately,  and  weighed  again  in 
the  same  manner  and  at  the  same  temperature  after  it  had  set. 
The  difference,  if  any,  in  the  weight  of  water  displaced,  was 
determined  by  the  differences  in  weight.  If  the  amalgam  should 
contract,  it  would  displace  less  water  and  weigh  more,  showing 
an  increase  in  specific  gravity.  If  the  amalgam  should  expand, 
it  would  displace  more  water  and  weigh  less,  showing  a  decrease 
in  specific  gravity.  This  process,  if  carefully  and  accurately 
done,  gives  very  reliable  results.  But  it  seems  from  the  reports 
that  Mr.  Tomes  was  content  to  form  the  amalgam  into  a  mass 
in  his  fingers,  which  was  insufficient  condensation  for  accurate 
work.  He  found  an  amalgam  made  of  palladium  shrunk  .037; 
Sullivan's  amalgam  (largely  copper),  .07;  Ash,  .14;  a  combina- 
tion of  tin,  55  parts,  and  silver,  45  parts,  .35;  tin  and  silver, 
equal  quantities,  .38.  Supposing  the  figures  given  by  Mr.  Tomes 
represent  shrinkage  to  be  percentages  of  cubical  contents  of  the 
mass,  they  compare  favorably  with  shrinkages  I  have  myself 
measured  for  alloys  of  about  the  same  composition. 

Kirby  (Transactions  of  the  Odontological  Society  of  Great 
Britain,  1871,  1872,  New  Series)  found  that  amalgams  of  pure 
silver,  made  either  from  the  precipitate  or  from  filings,  expanded 
greatly.  By  the  use  of  a  V-shaped  trough  in  which  to  make  the 
fillings,  and  a  micrometer  screw  for  measurements,  he  was  able 
to  determine  this  expansion  and  also  shrinkage  in  some  of  the 
amalgams. 

Another  test  for  expansion  which  was  used  by  many,  was 
made  by  filling  small  glass  test  tubes  with  amalgam.  If  the  tube 
was  of  very  thin  glass,  any  considerable  expansion  would  break 
the  tube,  usually  in  a  lengthwise  slit  along  one  side,  through 
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which  some  globules  of  free  mercury  were  apt  to  exude.  In 
stronger  tubes  the  amalgam  filling  was  more  likely  to  be 
extended  from  the  end. 

These  were  the  principal  plans  of  experimentation  and  the 
results  obtained  up  to  the  time  Dr.  Hitchcock  wrote  in  1874. 
After  trying  all  of  these  and  judging  that  they  gave  no  very 
certain  results,  Dr.  Hitchcock  had  made  a  steel  trough  an  inch 
long,  which  he  attached  to  a  plate,  upon  which  was  mounted  a 
lever  or  needle  with  a  long  arm  and  a  very  short  arm  with  a  pivot 
between,  upon  which  the  arm  or  needle  was  free  to  swing.  The 
plate  was  graduated  so  as  to  give  readings  of  the  measurement 
to  1-1,000  of  an  inch.  This  needle  was  constantly  pushed  in  one 
direction  by  a  delicate  spring.  Figure  399.  When  the  trough 
had  been  filled  with  amalgam,  a  bar  attached  to  the  short  arm 
was  held  against  the  end  of  the  amalgam  filling  in  the  trough 
by  the  light  spring,  and  the  movement  of  the  long  arm  was 
designed  to  show  the  shrinkage  or  expansion  of  the  mass.  "With 
this  he  could  measure  the  linear  changes  in  some  of  the  amalgams 
that  presented  unusual  movement,  such  as  occurs  in  amalgams 
of  precipitated  silver  or  those  of  alloys  of  nearly  equal  parts  of 
silver  and  tin.  With  this  instrimient  Dr.  Hitchcock  had  meas- 
ured the  shrinkage  of  about  a  dozen  amalgams  before  his  death, 
proving  the  possibility  of  this  class  of  demonstration.  This 
instrument,  however,  was  evidently  not  delicate  enough  to  meas- 
ure the  finer  changes  in  bulk  occurring  in  the  amalgams. 

There  was  also  some  work  being  done  in  Germany  and 
France  along  lines  so  similar  that  their  mention  would  be  mere 
repetition.  Dr.  Adolph  Witzel,  particularly,  had  done  much 
work.  The  best  of  this,  perhaps,  was  done  by  obtaining  teeth 
that  had  been  filled  with  amalgam  of  known  composition,  worn 
in  the  mouth  for  some  years,  and  sawing  these  through,  polish- 
ing and  examining  the  adaptation  of  the  amalgam  to  the  walls 
of  the  cavities  by  use  of  the  microscope.  In  this  work  he  found 
certain  evidence  of  shrinkage.  His  principal  work,  "Das  Fiil- 
lung  der  Ziihne  mit  Amalgam"  was  published  In  1899. 

Up  to  1895  no  materially  different  studies  had  appeared 
that  would  be  regarded  as  developing  a  wider  knowledge  of  the 
physical  characters  of  amalgams.  Much  was  written,  it  is  true, 
and  especially  by  J.  Foster  Flagg,  but  nearly  all  was  writ- 
ten from  the  clinical  standpoint  and  gave  too  little  of  accurate 
observation  to  be  of  scientific  use.  Although  it  had  been  clearly 
shown  that  most  of  the  amalgams  in  use  shrunk  badly,  and  that 
this  was  clearly  to  be  seen  in  the  clinical  results  when  used  in 
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filling  teeth,  these  facts  failed  to  appeal  to  men  practicing  den- 
tistry, and  the  use  of  "the  stuff"  went  on  just  the  same. 

SUMMARY    OF   RESULTS    OF    EXPERIMENTAL    WORK. 

In  studying  the  work  done  up  to  this  time  (1895),  there 
seemed  to  be  evidence  of  a  lack  of  definite  plan  of  study.  Men 
had  continually  repeated  the  work  of  others,  examining  such 
alloys  as  happened  to  be  presented,  without  carrying  such  studies 
to  ultimate  results.  Indeed,  the  scientific  work  had  been  fitful 
in  the  extreme.  A  few  amalgams  were  examined,  the  results 
reported  and  the  matter  dropped.  Then  another  had  done  the 
same  thing  in  a  slightly  different  way,  and  this  was  dropped,  etc. 

A  surprising  phase  of  this  experimental  work,  considering 
its  great  importance,  had  been  the  failure  to  follow  any  well 
defined  plan  of  work  calculated  to  develop  an  accurate  knowl- 
edge of  the  physical  characters  of  the  various  metals  employed 
in  making  amalgam.  Silver  alone  used  for  amalgamation  had 
been  shown  to  expand  and  this  had  been  corroborated  by  a  num- 
ber of  different  men.  Silver-tin  amalgams  had  been  shown  to 
contract  by  as  many.  But  these  latter  were  alloys  of  nearly 
equal  parts  of  the  two  metals  in  every  instance.  No  definite 
line  of  experiment  had  been  tried  such  as  making  and  testing 
a  definite  progressive  line  of  silver-tin  alloys  running  from  a 
low  to  a  high  percentage  of  silver,  that  would  give  a  view  of 
the  properties  developed  by  the  possible  variations  of  the  pro- 
portions of  these  metals. 

Great  search  had  been  made  among  the  possible  metals  for 
amalgams  and  it  had  been  very  conclusively  shown  that  alloys 
composed  of  silver  and  tin  must  serve  as  the  basis  of  dental 
amalgams.  Silver  was  the  only  metal  found  that  would  give 
the  necessary  rigidity  and  stability  to  amalgams,  while  the  com- 
bination with  tin  alone  could  be  depended  upon  to  produce  suf- 
ficient solubility  of  the  silver  in  mercury.  Other  metals  could 
only  be  regarded  as  modifiers,  however  important  they  might 
prove  in  that  capacity.  On  this  line  Charles  S.  Tomes  had 
reported  one  single  series  of  experiments  by  making  one  definite 
silver-tin  alloy,  which  he  modified  four  times  with  different  per- 
centages of  gold.  AVith  this  his  work  ended.  Although  various 
tests  had  conclusively  shown  that  an  amalgam  of  pure  silver 
would  expand  in  setting,  Mr.  Tomes  seems  to  have  jumped  to  the 
conclusion  that  the  contraction  observed  was  due  to  the  silver, 
and  therefore  some  other  metal  than  silver  must  be  found  that 
would  give  stability  to  amalgams  before  a  reliable  compound 


Kio.  30'J.  Ur.  Thomas  li.  IlitclicoL-k's  iiiiciomctcr.  Desciiptiun  of  the  instrimu-nt  for  iniasuiing 
the  contraction  or  expansion  of  tU-ntal  ainalgaais. 

.\.  A  steel  phite  with  a  groove  running  from  near  li.  at  the  right,  to  the  end  of  the  plate  at  the 
left,  and  l>eing  about  one  inch  and  tlirec-quarters  long,  l,  I,  a  slot  exactly  one  inch  from  the  right- 
hand' end  of  the  groove  for  the  gate  K  to  rest  in  while  a  tilling,  V.  is  being  inserted,  oa.  a  bar  of 
I)olished  steel  sliding  easilv  in  the  groove,  one  end  of  which  rests  against  the  filling  f.  and  the  other 
against  the  circular  part  of  the  pointer  ll.  Beneath  this  steel  plate  is  another,  b.  on  which  the  pointer 
II  is  suspended  at  c,  on  two  points  like  a  eompass-iieedle,  that  it  may  move  freely.  .1  is  a  light  spring 
pressing  the  upi)cr  end  of  the  pointer  against  the  bar  o,  so  that  it  will  follow  up  the  filling,  K,  in 
ease  of  contraction.  E  and  n  are  slides  to  hold  the  filling  and  bar  down  in  their  places,  that  no 
upward  movement  might  be  niislaken  for  a  contraction.  This  apparatus  is  screwed  to  a  mahogany 
board,  and  a  paper  scale  arranged  by  means  of  microscope  glasses,  so  that  one  degree  of  the  scale  at  M 
equals  one  thirly-six-hundredths  of  an  inch  at  F.—Tranmcliims  of  lUc  New  York  Odonloloriical  Society, 
J^.'i,  December  meeting. 


I''ln.  40(1.  The  author's  lilicromotcr  for  the  measurement  of  the  shrinkage  or  expansion  of  amal- 
train,  in  its  final  form.  The  oirele  of  the  scale  plate  is  twelve  iiiehes  in  diameter.  The  metals  entering 
into  its  construetion  are  so  arranged  as  to  eliminate  errors  from  temperature  changes,  A.  A  wheel 
attached  to  a  threaded  shaft  passing  through  a  inetallie  block  to  the  lever  d.  The  lever  b 
is  pushed  to  the  left  liy  turning  the  wheel  a.  This  moves  the  touch  point  F,  which  passes  through 
the  lever  11,  anil  the  point  of  which  impinges  upon  the  lube  c.  awav  from  the  tube.  At  the  same 
lime,  I  lie  needle  on  the  dial  plate  is  caused  to  swing  away  from  the  center  toward  the  right  hand.  By 
turning  the  lever  ii  around  t.>  the  h-ft.  the  grasp  of  a  holt  held  by  a  spiral  spring  against  the  bottom 
of  tube  e,  is  looseneil  and  the  tube  may  be  removed,  another  placed  or  the  same  one  returned.  When 
in  place.  Ilie  lower  side  of  this  tube  c  rests  on  two  points  fl.xed  in  the  bottom  of  the  slot  which 
receives  tube  c.  There  are  sctcws  arranged  to  take  up  wear  of  the  points.  The  face  of  tube  c  is 
caught  by  three  lugs  when  the  bidt  is  allowed  to  come  against  it.  The  tube  c  must  be  turned  so  that 
the  mark  just  under  the  letter  c  shall  coincide  with  the  point  on  the  lever  e  when  it  is  turned  over  it. 
Then  by  a  backward  turn  of  th('  wheel  a.  the  touch  point  e  comes  to  rest  on  the  contents  of  tube  c, 
and  the  lU'cdle  registers  the  measnreini'lit.  When  a  lirst  measurement  of  an  amalgam  tilling  in  a  tube 
has  been  registered,  the  tube  may  be  reiiKived,  and  returned  for  measurement  at  any  future  time.  If 
at  another  time  the  needle  swings  to  the  left  erf  the  former  measurement,  the  amalgam  has  shnink.  If 
it  stops  to  tin-  right,  the  amalgam  has  r'xpanded.  The  amount  of  variation  is  read  in  gradations  of 
one  ten-thousandth  of  an  inch,'  The  tilling  is  supposed  to  be  finished  so  that  the  tube  will  he  level 
full,  but  a  variation  of  one  or  two,  or  cwu  three,  lumdredths  of  an  inch  is  unimportant.  Any  number 
of  linings  may  he  measured  and  laid  awa,v,  and  remeasured  at  any  time.  The  total  movement  of  the 
lever  ji.  which  carries  the  touch  point,  is  sixOnindredths  of  an  inch,  while  the  needle  swings  from  0  to 
TiOO  of  the  scale,  ,\  setting  bIneU,  in  the  form  of  one  of  the  tubes,  is  provided  as  a  test  of  accuracy  of 
mcasureuieuts,  and  for  the  fuillier  purpose  of  correcting  the  instrument  itself  for  any  errors  of  adjust- 
ment.    This  is  made  of  hardened  steel  and  the  face  ground. 
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could  be  had.  Great  search  was  made  for  such  a  metal,  but  none 
other  was  found.  Copper  would  do,  but  copper  amalgam  could 
not  be  made  to  stand  in  the  mouth.  As  a  filling,  it  will  dissolve 
out  or  waste  away.  Palladium  makes  the  next  best  amalgam, 
but  it  is  less  strong  and  the  metal  can  not  be  had  in  sufficient 
quantities.  Amalgams  of  gold  or  platinum  are  too  soft.  Amal- 
gams of  tin  refuse  to  harden,  and  so  on  to  the  end  of  the  list  of 
known  metals. 

It  was,  therefore,  already  a  settled  fact  that  a  compound 
of  silver  and  tin  must  serve  as  the  basis  of  all  dental  alloys. 
This  was  the  condition  when  I  undertook  the  work  in  1895. 

Measurement  of  bulk  changes.  Three  plans  of  measure- 
ment of  bulk  changes  have  been  shown  to  be  possible:  (1)  by 
use  of  the  microscope  over  fillings  made  for  the  purpose,  by 
John  Tomes;  (2)  by  use  of  the  specific  gravity  test,  by  Chas.  S. 
Tomes;  (3)  by  use  of  a  suitable  micrometer,  by  Thomas  B. 
Hitchcock.  All  of  these  might  easily  be  used  in  conjunction  for 
corroboration  and  checking  of  results. 

These  plans  of  work,  as  they  had  been  employed,  seemed 
to  be  too  far  removed  from  what  we  see  and  experience  in  filling 
teeth  to  appeal  to  men  as  illustrating  the  failure  or  success  of 
amalgam  in  making  tight  fillings  when  used  in  teeth,  except 
that  by  John  Tomes.  In  order  that  men  may  be  convinced,  they 
must  be  able  to  see  open  cavity  margins.  The  micrometers  used 
had  measured  to  1-1,000  of  an  inch.  It  was  evident  that  this 
would  have  to  be  extended  to  the  1-10,000  of  an  inch  or  to  the 
micron  (1-25,000  of  an  inch),  either  of  which  was  practicable. 

The  specific  gravity  process  appeared  to  most  men  to  be 
much  more  difficult  to  carry  out  when  the  great  number  of  meas- 
urements necessary  was  contemplated,  but  really  it  is  not  very 
difficult.  Its  greatest  insufficiency  lay  in  the  fact  that  it  is  so 
far  removed  from  the  plans  of  work  used  in  dentistry  and  failed 
to  appeal  to  men  in  a  way  to  convince. 

Developments  by  my  own  experimental  work.  I  will  now 
endeavor  to  give  the  additional  facts  developed  by  my  own  work, 
leaving  out  all  unessential  details  of  experiment.  I  shall  not 
follow  the  order  of  the  experimental  development  of  these,  but 
will  adopt  an  order  that  seems  now  to  be  more  logical  and  more 
readily  comprehended.  In  all  experimental  research,  one  is 
"feeling  in  the  dark,"  so  to  speak,  and  often  finds  that  he  has 
gone  a  long  way  around  to  develop  that  which  finally  appears  as 
a  very  simple  truth. 

The  first  problem  was  the  development  of  plans  for  the 
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prosecution  of  this  experimental  work  on  a  large  scale.  This 
involved : 

(1.)  The  designing  and  building  of  a  micrometer  that  would 
register  measurements  accurately  to  at  least  1-10,000  of  an  inch, 
or  possibly  1-1,000  of  a  millimeter  (one  micron)  if  required. 
Figure  400.  Such  an  instrument  could  not  be  bought,  for  there 
was  none  in  existence.  But  the  plans  of  the  finest  micrometers 
had  only  to  be  extended  and  adapted.  The  most  difficult  part  of 
the  work  was  to  so  arrange  and  intermingle  the  metals  entering 
into  the  construction  as  to  eliminate  errors  from  temperature 
changes,  and  to  arrange  to  accurately  remove  and  replace  the 
tubes  containing  test  fillings.  The  idea  of  the  use  of  a  trough 
in  which  to  form  long  bars  of  amalgam  was  dismissed,  because 
it  did  not  show  what  fillings  enclosed  in  a  cavity  would  do.  Ivory, 
as  used  by  John  Tomes,  would  not  do  because  of  its  hygroscopic 
quality  which  caused  it  to  shrink  and  swell  with  weather  changes. 
Finally  the  hardened  steel  tube,  suggested  by  Dr.  E.  K.  Wedel- 
staedt,  was  adopted  as  the  most  definite  and  trustworthy  form 
of  cavity.    Figures  401,  402,  403,  404,  405. 

(2.)  A  binocular  microscope  for  the  purpose  of  following 
and  proving  up  the  work  of  the  micrometer  with  the  stage 
arranged  for  that  work.  This  had  the  further  object  of  show- 
ing dentists  shrinkages  in  such  a  way  that  they  could  really 
appreciate  what  the  figures  meant,  which  was  regarded  as  being 
as  important  as  any  other  portion  of  the  work.  Men  are  more 
apt  to  believe  the  things  they  can  see  with  their  own  eyes.  "With 
these  instruments  I  examined  most  of  the  amalgams  then  in 
the  market,  and  sufficiently  demonstrated  their  worthlessness 
for  filling  teeth  and  reported  the  results  in  the  Dental  Cosmos 
for  May,  1895. 

(3.)  The  next  problem  was  to  find  out  what  manufacturers 
knew  about  amalgams,  for  there  were  many  secrets  in  the  trade. 
Some  had  hit  upon  important  facts  that  no  one  else  knew  about 
and  had  kept  them  secret.  I  obtained  pretty  much  all  of  these. 
I  also  obtained  the  formulas  of  all  of  the  principal  amalgams  in 
the  market  for  the  purpose  of  stud^dng  them.  In  this  the  manu- 
facturers did  all  that  could  be  expected  of  them  to  help  me.  I 
also  obtained  from  many  of  the  manufacturers  ingots  of  these 
alloys  for  the  purpose  of  studying  the  success  or  failure  in  com- 
pounding alloys,  to  study  the  behavior  of  the  alloys  fresh  cut 
and  the  effects  produced  by  annealing.  The  accommodation  by 
manufacturers  was  of  great  advantage  to  the  investigation  on 
these  several  points.     I  learned  much  as  to  the  difficulties  in 
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alloying  metals  and  the  directions  in  which  failures  occurred, 
and  also  the  results  from  such  failure  in  the  qualities  of  the  amal- 
gam produced. 

All  of  this  was  preliminary  to  the  real  work  yet  to  be  done; 
only  finding  a  starting  point.  The  work  I  had  done  only  con- 
fused me  the  more  because  of  various  inconsistencies  in  the 
behavior  of  amalgams.  In  the  effort  to  explain  these,  I  was 
led  into  many  errors  and  much  labor.  I  found  that  the  thing 
to  be  done  was  to  learn  to  make  alloys  of  the  metals  that  were 
in  fact  combinations  as  distinguished  from  mixtures.  This 
finally  resulted  in  the  use  of  the  closed  electric  crucible  and 
melting  and  mixing  in  hydrogen.  I  also  made  amalgams  of 
chemically  pure  precipitated  silver,  and  recorded  their  behavior, 
particularly  their  great  expansion.  I  mixed  chemically  pure 
precipitated  silver  and  chemically  pure  precipitated  tin  in  vary- 
ing proportions  cold  and  made  amalgams,  and  recorded  their 
behavior.  They  also  expanded  badly.  Then  I  melted  these 
together,  making  the  most  perfect  alloy  I  could  in  the  same 
proportions  in  which  the  mixtures  cold  had  been  used,  and 
recorded  their  behavior.  These  shrunk  badly.  The  mixtures 
of  these  metals  cold  and  the  alloys  made  of  the  metals  in  iden- 
tical proportions,  were  totally  different  in  their  results.  The 
following  experiment  shows  conclusively  the  result  of  imper- 
fect alloying.  "We  make  a  test  filling  in  a  Wedelstaedt  test 
tube  that  holds  eight  grams  of  amalgam.  Figures  401,  402. 
Take  an  alloy  that  has  been  carefully  tested  for  shrinkage 
and  expansion,  say  silver  65  per  cent,  tin  35  per  cent,  which 
will  change  bulk  but  little,  if  any,  when  used  fresh  cut.  For 
another  test  filling  take  one  half  that  needed  of  the  alloy;  for 
the  other  half  take  65  per  cent  silver  filings  and  35  per  cent 
tin  filings,  both  fresh  cut ;  mix  these  intimately  with  the  filings 
of  the  alloy  and  make  into  an  amalgam.  The  percentage  of 
metal  in  each  (the  amalgam  made  of  the  mixture  and  the  amal- 
gam made  of  the  alloy)  are  the  same.  Be  careful  to  use  the  same 
amount  of  mercury  in  each.  Wliile  the  alloy  test  filling  does  not 
expand,  the  mixed  test  filling  does  expand  badly.  The  balance 
of  the  metals  has  been  destroyed  by  a  change  in  their  physical 
relation,  while  the  relative  proportions  have  remained  the  same. 
This  experiment  furnishes  the  reasons  for  the  great  care  neces- 
sary in  making  alloys  for  amalgams,  and  the  reason  that  a  fail- 
ure in  perfect  alloj'ing  will  destroy  the  value  of  the  product. 
Then  for  the  first  time  in  the  history  of  the  study  of  the  metals, 
the  importance  of  actual  alloying  as  distinguished  from  mere 
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mixing  of  metals  in  making  amalgams,  was  clearly  shown.  Any 
failure  in  perfect  alloying  produces  a  product  different  from 
that  of  the  perfect  alloy ;  i.  e.,  a  mixture  of  metals  cold,  no  matter 
how  intimate,  is  not  an  alloy  and  has  not  the  effect  of  an  alloy 
in  amalgam  making. 

This  did  much  to  clear  up  the  confusion  which  occurred 
in  the  measurement  of  shrinkages  in  amalgams  made  from  the 
same  or  similar  formulas  for  alloys  used  in  my  earlier  work, 
and  the  reasons  for  this  were  confirmed  by  obtaining  ingots 
from  those  who  made  them,  cutting  these  into  small  pieces, 
taking  the  specific  gravity  of  each  separately  and  noting  the 
uneven  distribution  of  metals,  and  also  the  variation  of  the  ingot 
as  a  whole  from  the  given  formula  in  case  of  possible  fraud, 
or  without  intended  fraud  where  a  number  of  ingots  were  poured 
from  the  same  melt  of  metal. 

In  continuing  the  work,  it  was  soon  discovered  that  the 
results  with  the  best  alloys  became  confused,  and  a  review  and 
careful  posting  of  my  notes  established  a  curious  line  of  facts. 
A  silver-tin  alloy,  particularly  silver  65,  tin  35  (this  formula 
will  often  have  to  be  modified  to  obtain  accurate  results),  made 
in  hydrogen  in  the  closed  electric  crucible,  gave  an  amalgam  that 
gave  no  expansion  or  contraction  in  setting  when  the  amalgam 
was  made  the  same  day  the  alloy  was  filed.  (1.)  One  month  later 
this  gave,  with  filings  from  the  same  bottle,  an  amalgam  that 
shrunk  badly.  (2.)  A  change  was  found  in  the  amount  of  mer- 
cury required  to  make  the  amalgam,  less  mercury  being  required 
with  filings  that  were  a  month  old.  (3.)  The  mass  made  was 
distinctly  softer  and  the  setting  distinctly  slower.  What  was 
the  cause  of  these  changes  ?  The  change  in  the  working  property 
and  the  slowing  of  the  setting  only  had  been  known  to  some  of 
the  manufacturers  and  different  secret  plans  had  been  used  to 
facilitate  or  hurry  this  change  in  order  to  gain  the  so-called 
improvement  of  the  working  property.  (1.)  The  cut  alloy  was  set 
away  for  some  time  before  being  put  on  sale.  (2.)  The  cut  filings 
were  set  in  the  sun  and  frequently  shaken.  (3.)  The  cut  filings 
were  washed  in  boiling  water.  These  processes  were  known 
as  aging  the  alloy.  It  could  not  be  done  in  the  ingot.  It  had  to 
be  done  after  the  alloy  was  cut. 

Experiments  carefully  recorded  developed  the  following 
facts:  (1.)  The  full  change  occurred  in  a  few  moments  in  boil- 
ing water.  (2.)  It  occurred  in  fifteen  minutes  by  placing  the 
cut  alloy  in  a  test  tube  and  placing  this  in  boiling  water.  ( 3. )  The 
same  result  was  obtained  by  subjecting  it  fifteen  minutes  to 
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boiling  water  in  a  hermetically  sealed  tube.  (4.)  The  same  thing 
occurred  when  the  tube  was  filled  with  hydrogen  or  nitrogen  gas, 
oxygen  being  excluded.  It  also  occurred  just  the  same  in  pure 
oxj'gen  gas.  It  was,  therefore,  not  a  change  brought  about  by 
chemical  agents.  (5.)  If  in  the  cutting  of  the  alloy  the  file  or 
cutting  machine  is  run  so  fast  that  the  alloy  is  much  heated,  the 
change  occurs  at  once.  (6.)  The  change  did  not  occur  in  hermet- 
ically sealed  tubes  kept  on  ice  or  in  the  cold  brine  of  an  ice  plant 
that  was  constantly  kept  at  a  temperature  as  low  as  17  degrees 
Fahr.  (7.)  It  did  occur  in  twelve  hours  at  a  temperature  of  150 
degrees.  It  did  occur  in  a  week  at  a  temperature  of  110  degrees. 
(8.)  It  did  occur,  the  full  effect,  in  six  months  at  ordinary  summer 
temperature,  whether  in  hermetically  sealed  tubes,  in  closed 
bottles,  in  open  bottles,  or  done  up  in  paper  packages. 

Conclusion :  The  cut  alloy  is  made  abnormally  hard  by  the 
violence  in  cutting,  the  same  as  metals  are  made  hard  by  ham- 
mering. By  the  processes  above  detailed,  it  becomes  annealed 
to  normal.  The  change  was  produced  by  heat.  This  effects 
a  change  in  the  affinity  for  mercury  and  the  rapidity  of  combi- 
nation with  the  results  named  above.  Why,  is  unknown,  but  the 
fact  stands  all  tests.    It  is  a  primary  physical  phenomenon. 

Experiments  with  silver-tin  alloys.  The  next  problem 
was  to  find  whether  or  not  a  silver-tin  alloy  could  be  found  that 
would  neither  shrink  nor  expand  in  setting  when  annealed  to 
the  normal  state  of  the  metal  at  ordinary  room  temperatures. 
This  was  done  as  follows:  A  silver-tin  alloy  was  made  of  30  of 
silver  and  70  of  tin ;  another  of  35  of  silver  and  65  of  tin ;  another 
of  40  of  silver  and  60  of  tin ;  and  this  progression  was  continued 
to  80  of  silver  and  20  of  tin.  These  alloys  were  made  with  all 
possible  care  and  tested,  both  fresh  cut  and  fully  annealed,  as  to 
working  property,  amount  of  mercury  required  to  make  an 
amalgam,  the  time  required  in  setting,  shrinkage  or  expansion 
in  setting,  strength  under  crushing  stress,  and  flow  under  con- 
tinued pressure,  and  every  fact  recorded  for  each.  All  of  them 
were  made  of  one  batch  of  the  metals  as  obtained  from  the 
refiner,  for  it  had  been  learned  that  these  would  vary  from  about 
97  to  100  per  cent  fine,  which  was  enough  to  seriously  affect 
results.  Also  double  redistilled  mercury  was  used,  discarding 
the  first  and  last  of  the  distillate  to  insure  its  perfect  purity. 
This  line  of  work  revealed  the  fact  that  annealed  alloys  of  70 
per  cent  or  less  of  silver  and  30  per  cent  or  more  of  tin  all  gave 
amalgams  that  shrank,  while  all  containing  more  than  75  per  cent 
of  silver  would  expand  when  fully  annealed. 


310 


THE   TECHNICAL,   PROCEDURES   IN   FILLING   TEETH. 


From  this  point  another  short  course  of  alloys  only  one- 
half  per  cent  apart  was  necessary  to  find  the  exact  balance  which 
would  produce  an  alloy  that  would  absolutely  lay  still  while 
hardening.  When  this  was  found,  it  was  a  good  formula  for  that 
batch  of  metals  but  not  for  another  batch,  for  the  purity  might 
be  different,  and  the  formula  for  each  new  batch  of  metals  had 
to  be  found.  Therefore,  no  fixed  formula  could  be  good  for  gen- 
eral use. 

If  it  were  possible  to  use  chemically  pure  metals,  a  fixed 
formula  would  be  possible,  but  such  metals  would  be  too  expen- 
sive for  use  in  dentistry. 

EXHIBIT   OF   UNMODIFIED   SILVER-TIN   ALLOTS. 


Formula. 


SUVCT. 


40 
40 
45 
46 
50 
60 
55 
56 
60 
60 
65 
65 
70 
70 
72. 
72. 
75 
75 


Tin. 


60 
60 
55 
55 
50 
50 
45 
45 
40 
40 
35 
35 
30 
30 
27. 
27. 
25 
25 


How  Prepared 


Fresh-cut 
Annealed 
Fresh-cut 
.\nnealed 
Fresh-cut 
Annealed 
Fresh-cut 
Annealed 
Fresh-cut 
Annealed 
Fresh-cut 
Annealed 
Fresh-cut 
Annealed 
Fresh-cut 
Annealed 
Fresh-cut 
Annealed 


Per  cent 

of 

Shrinkage. 

Expansion 

Flow 

Mercury 

45.78 

6 

7 

40.15 

34.14 

9 

3 

44.60 

49.52 

4 

8 

25.46 

32.13 

7-11 

1 

28.57 

51.18 

2 

2-4 

22.16 

37.58 

10-17 

0-1 

21.03 

51.62 

0-2 

0-2 

19.66 

40.11 

10-18 

0 

17.53 

52.00 

1-3 

0 

S.06 

39.80 

10-17 

0 

14.10 

52.00 

0 

1-5 

3.67 

33.00 

6-10 

0 

5.00 

55.00 

0 

14-20 

3.45 

40.00 

5-7 

0 

4.67 

55.00 

0 

28-42 

3.92 

45.00 

0-3 

0-4 

3.76 

55.00 

0 

40-60 

5.64 

50.00 

0 

6-8 

5.40 

Cruflhing 
Stress. 


178 

186 

188 

222 

232 

245 

245 

276 

239 

297 

290 

335 

316 

375 

275-350 

362-450 

258 

300 


The  above  exhibit  is  in  the  main  a  copy  of  that  published  in 
the  Dental  Cosmos  for  December,  1896,  but  has  been  amended  by 
introducing  variations  justified  by  notes  of  alloys  made  since, 
and  of  tests,  using  the  closed  electric  crucible  filled  with  hydro- 
gen in  melting  and  alloying.  These  gave  constant  differences 
(though  not  large)  from  alloys  made  in  the  open  crucible.  Many 
questions  may  be  answered  by  a  study  of  this  exhibit.  It  is  a 
matter  of  much  interest  to  note  that  the  alloys  containing  45 
per  cent  silver  and  55  per  cent  tin,  and  up  to  60  per  cent  silver 
and  40  per  cent  tin,  which  were  about  the  range  of  alloys  then 
in  use,  lay  in  the  center  of  the  range  of  greatest  shrinkage. 
Note  particularly  also  the  double  movement  —  expansion,  then 


Fig.  401. 


Fig.  402. 


Fig.  4U3. 


Fio.  401.  A  tubn  with  an  amalgam  test  filling.  The  metal  in  the  center  of  the  filling  is  a  slip 
o(  steel  plate,  one-hundredth  of  sin  ineh  thick,  upon  which  tht?  touch  point  makes  contact  in  taking 
nicasnrenients.     This  steel  is  forced  into  the  ainaluain  tilling  wlu-n  finishing  the  packing. 

Fig.  402.  One  of  the  steel  tubes  tiseti  for  trial  fillings.  The  cavity  is  eight  millimeters  in  diam- 
eter. The  tubes  are  made  of  tool  stccI  as  accMratcly  as  possibh-  and  a  groove  cut  around  the  bottom 
inside  the  cavity.  They  are  then  hardrned  anrj  the  w.ills  of  the  cavity  and  the  face  of  the  tube  ground 
and  polished. 

Fig.  403.  A  photograph  of  a  segtncnt  of  the  margin  of  an  amalgam  filling  in  a  steel  tube,  with 
(in  amplification  of  fifty-four  diameters.  a.  The  amalgam.  ».  The  steel  tube.  This  amalgam  shows 
no  movement  whatever. 


41c 


Vin.   4(14. 


404       Another   photocraph,    flfty-four   diameters   magnification,  of   a    filling  that   has  shrunk 
rn  the  wall  of  the  cavity.         a.  The  aiiialtfatii.  n.  The  steel  tube.     The  s])aee  hetween  the 


Fig. 

away  from  l..,_  «....  ...   i..^  v ., ^ --    —  -.  .  .  . 

two  shows  the  shrinkage  as  it  appears  with  a  half-inch  lens  in  llic  microscope.  I  ho  scale  at  the  right 
is  a  micrometer  se.ilc,  which  divides  one  millimeter  into  one  hundred  parts,  which  was  phiccd  on  the 
stage  plate  and  pliotogra|>lied  without  changing  the  camera  after  photographing  the  amalgam  in  the 
tube. 

Flo    40.5      \  phot""raph  from  another  filling  in  a  steel  tube  very  similar  to  that  shown  in  Figure 
404  A   The  aiualmiiii.  I).    The  steel  tube.     The  scale  is  also  attached.     Such  shrinkages  as  these 

are  common  to  annealed  amalgams  composed  of  silver  and  tin.  varyiusr  from  fifty  to  si.\ty-fivc  per  cent 
of  silver.     Adding  gold,  platinum  or  copper  gives  but  little  change  in  the  results. 
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shrinkage  —  of  the  alloys  from  40  silver  and  60  tin  on  to  those 
containing  equal  parts  of  the  metals.* 

No  attempt  was  made,  when  this  table  was  first  published, 
to  represent  the  variation  of  shrinkage  that  might  occur  from 
different  samples  of  alloy  made  from  the  same  formula.  Varia- 
tions must  be  expected.  The  amendment  made  is  on  account  of 
the  constant  variation  (which  is  not  the  same  in  each  sample  of 
metals  obtained  from  the  dealer)  of  alloys  made  in  hydrogen 
gas  in  the  closed  electric  crucible,  an  arrangement  that  gives 
the  greatest  facility  in  accurate  alloy  making. 

Will  alloys  prepared  for  use  by  annealing  to  the  normal 
for  room  temperature  maintain  these  properties  permanently? 
(1)  as  to  shrinkage  or  expansion;  (2)  as  to  working  properties; 
(3)  as  to  amount  of  mercury  required.  These  questions  required 
time  for  their  full  determination,  but  something  could  be  learned 
at  once. 

(1.)  Annealing  longer  continued  at  the  temperature  of  boil- 
ing water  did  not  effect  further  changes  in  shrinkage  or  expan- 
sion.   This  gave  the  presumption  that  time  would  not. 

(2.)  Additional  annealing  does  continue  to  affect  the  work- 
ing properties  in  such  a  way  as  to  render  the  amalgamation 
easier,  reduce  the  amount  of  mercury  required,  and  it  also  slows 
the  setting.    This  is  not  very  great,  but  it  is  quite  marked. 

Tubes  of  alloy  were  put  up  for  time  tests,  some  of  which 
yet  remain  after  twelve  years,  and  frequent  tests  have  been 
made.  Shrinkage  and  expansion  remain  unaffected.  The  amount 
of  mercury  required  diminishes,  the  amalgamation  becomes 
easier,  the  setting  becomes  slower,  and  the  strength  of  the  amal- 
gam is  gradually  reduced.  An  alloy  that  makes  a  crisp  amalgam 
which  sets  quickly,  such  as  should  always  be  used  in  practice, 
will,  if  kept  two  to  three  years  at  ordinary  room  temperatures, 
come  to  make  rather  a  sloppy,  slow-setting  mass.  If  the  alloy  is 
exposed  to  the  heat  of  the  sun  or  otherwise  to  unusually  high 
temperatures,  these  changes  will  be  rapid  in  proportion.  If  the 
alloy  is  much  of  the  time  exposed  to  cold,  as  in  cold  rooms  in 
winter  in  northern  localities,  these  changes  will  be  slower. 


*NoTK. —  In  the  expansiong  recorded,  which  occurred  at  the  beipniiing  of  the  set- 
tine,  the  araalpam,  being  firmly  lipid  by  the  walls  of  the  steel  tube,  was  caused  to  flow 
upward  in  the  tube.  Therefore,  the  expansion  recorded  represents  more  nearly  the 
cubical  expansion.  All  of  the  shrinkages  recorded,  however,  represent  purely  lineal 
contraction.  The  record  of  shrinkage  recorded  is  that  below  the  measurement  at  the 
beginning  of  the  experiment. 
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MODIFICATION    OF    SILVER-TIN    AiLOYS    BY    THE   ADDITION    OF 
OTHEE    METALS. 

The  appended  table  shows  a  fairly  full  range  of  these  that 
may  be  studied.  Careful  experiment  has  shown  clearly  that 
additions  of  more  than  five  per  cent  of  any  of  these  metals  will 
show  positive  injury  in  some  direction,  and  a  number  of  the 
metals  in  any  proportion  will  cause  injury.  It  will  be  noted 
in  studying  the  exhibit  that  cadmium  and  aluminum  are  inju- 
rious in  any  quantity.  Experiment  in  watching  fillings  for  five 
years  shows  also  that  one-half  of  one  per  cent  of  zinc  is 
inadmissible  for  the  reason  that  the  amalgam  will  continue  to 
change  bulk  very  slowly  for  that  time  and  perhaps  much  longer. 
Though  this  change  is  not  large  (not  more  than  one  to  one  and 
one-half  points  per  year  with  one  per  cent  of  zinc),  it  will  finally 
destroy  the  usefulness  of  the  filling.  This  effect  is  so  subtle 
that  it  was  not  at  first  discovered. 

No  advantage  whatever  is  derived  from  adding  gold  or 
platinum  to  alloys,  but  so  long  as  these  are  used  very  sparingly, 
they  do  not  do  much  harm. 

Copper,  not  more  than  five  per  cent,  if  alloyed  with  the 
silver  before  combining  with  the  tin,  so  as  to  insure  a  perfect 
alloy,  increases  the  strength  of  the  amalgam  without  doing 
injury  in  other  ways  and  seems  desirable.  In  my  present  view, 
it  is  the  only  modifying  metal  thus  far  known  that  is  desirable. 


EXHIBIT 

OF    MODIFIED 

SILVER-TIN    ALLOYS. 

Formulr. 

SUver. 

Tin. 

How  Prepared. 

Per  cent 

of 
Mercury. 

Shrink- 
age. 

Fxpan- 
Bion. 

Flow. 

Crushing 

Modifying  Metal 

Stress. 

None 

65 

35 

Fresh-cut 

52.33 

0 

1 

3.67 

290 

None 

65 

35 

Annealed  .  . 

33.00 

10 

0 

5.00 

335 

None 

66.75 

33.25 

Fresh-cut  .  .    . . 

51.52 

0 

4 

3.35 

329 

None 

66.75 

33.25 

Annealed  .    . 

33.53 

7 

0 

5.06 

380 

Gold  5 

61.75 

33.25 

Fresh-cut  ... 

47.56 

0 

1 

4.62 

330 

Golds 

61.75 

33.25 

.Annealed       .    . 

30.35 

7 

0 

6.07 

395 

Platinum  5  . . 

61.75 

33.25 

Fresh-cut  .    . 

51.87 

0 

9 

9.68 

200-273 

Platinum  5  . . 

61.75 

33.25 

Annealed     .  . 

37.33 

7 

0 

8.20 

250-352 

Copper  5  .     . 

61.75 

33.25 

Fresh-cut 

53.65 

0 

23 

2.38 

300-343 

Copper  5  .     . 

61.75 

33.25 

Annealed  ., . 

35.60 

5 

0 

3.50 

416-450 

Zinc  5 

61.75 

33.25 

Fresh-cut     .  . 

56.65 

0 

68 

1.83 

200-290 

Zinc  5 

61.75 

33.25 

.\nnealed     ... 

40.65 

0 

9 

2.07 

250-345 

Bismuth  5 

61.75 

33.25 

Fresh-cut     .  . 

46.26 

0 

0 

4.78 

250-288 

Bismuth  5 

61.75 

33.25 

Annealed  .  .  . 

23.67 

6 

0 

5.58 

308 

Cadmium  5 

61.75 

33.25 

Fresh-cut     . .  . 

57.57 

0 

100 

6.40 

225 

Cadmium  5 

61.75 

33.25 

Annealed     .  . 

47.25 

0 

5 

3.54 

290 

Lead  5 

61.75 

33.25 

Fresh-cut 

44.17 

0 

1 

4.88 

290 

Lead  5  . . . 

61.75 

33.25 

Annealed     .  . 

32.76 

10 

0 

7.18 

276 

Aluminum  5.. 

61.75 

33.25 

Fresh-cut     ... 

65.00 

0 

445 

Aluminum  1.. 

64.5 

34.5 

Fresh-cut  

46.98 

0 

166 

12.60 

i98 

Aluminum  I.. 

64.5 

34.6 

Annealed  

38.26 

0 

48 

17.90 

213 
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The  above  exhibit  of  modified  silver-tin  alloys  has  in  some 
degree  been  corrected  for  findings  made  since  its  publication 
in  the  Dental  Cosmos,  Volume  38,  1896,  page  987.  The  few  cor- 
rections now  made  relate  to  the  crushing  strength  of  some  of  the 
alloys.  It  has  been  found  that  the  alloys  made  in  hydrogen  in 
the  closed  electric  crucible  make  stronger  amalgams  than  those 
made  in  the  open  crucible.  There  are  also  some  changes  in 
shrinkage  and  expansion  resulting,  but  these  are  slight  and 
have  been  sufficiently  noted  under  the  exhibit  of  silver-tin  alloys. 
In  a  general  way,  I  may  now  say  that  no  especial  change  of  view 
regarding  the  value  of  modifying  metals  has  been  justified  by 
further  studies  of  the  subject  except  as  to  zinc,  which  has  been 
sufficiently  noted  elsewhere. 

Color  op  amalgams.  Can  the  color  of  amalgams  be  im- 
proved? This  question  has  received  more  study  than  any  other 
in  the  history  of  amalgams,  and  the  answer  is  most  decidedly,  No. 
Zinc  in  very  considerable  proportions  will  produce  a  modifica- 
tion of  the  color  in  the  mouth,  but  the  proportion  necessary  to 
this  will  inevitably  destroy  the  usefulness  of  the  amalgam  for 
filling  teeth.  No  such  combination  has  been  found  that  will  lay 
still.  There  is  some  incompatibility  of  chemical  affinities,  seem- 
ingly excited  into  renewed  action  by  every  slight  temperature 
change  which  keeps  the  mass  always  on  the  move. 

Any  of  the  nobler  metals  added  in  sufficient  quantity  to 
materially  affect  the  color,  inevitably  destroys  the  usefulness 
of  the  amalgam.  This  is  also  the  conclusion  of  Dr.  Adolph 
Witzel  after  long  years  of  careful  search  on  this  point  (Das 
Fiillen  der  Zahne  mit  Amalgam,  1899,  page  131). 

Discoloration  of  the  substance  op  the  teeth  by  amalgam. 
Dr.  Adolph  Witzel,  in  his  work  (page  240)  has  devoted  an 
article  to  the  examination  of  ("Farbung  der  Zahnsubstanzen 
durch  Metallsaltze  und  sehwefelmetalle")  "coloring  of  tooth 
substance  by  metallic  salts  and  sulphurets,"  which  is  perhaps 
the  most  exhaustive  treatise  yet  written  on  the  subject.  In  this 
he  shows  quite  conclusively  that  so  long  as  the  filling  excludes 
moisture  and  sulphureted  hydrogen,  which  is  so  frequently 
formed  in  the  mouth,  there  will  be  no  discoloration  of  the  tooth 
substance.  Therefore,  the  opportunity  for  discoloration  must 
come  from  shrinkage  of  the  amalgam  or  from  imperfect  manip- 
ulation in  placing  the  filling.  Dr.  Witzel  seems  to  have  pursued 
this  study  for  many  years  on  the  plan  of  obtaining  teeth  filled 
with  a  known  amalgam,  and  worn  in  the  mouth  for  from  two  to 
eight  or  ten  years,  and  sawing  these  through  the  fillings,  polish- 
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ing  and  examining  with  the  microscope.  By  this  method  of 
examination,  any  considerable  failure  of  adaptation  of  the  fill- 
ing to  the  walls  of  the  cavity  may  be  discovered.  Dr.  Witzel  has 
found  that  discoloration  always  proceeds  from  areas  where  the 
filling  has  not  remained  in  adaptation  to  the  cavity  wall,  while 
there  is  no  discoloration  from  the  areas  where  the  adaptation  to 
the  cavity  wall  has  remained  perfect  even  in  the  same  cavity. 
Another  effective  plan  of  studying  coloration  of  dentin  by  amal- 
gam, is  to  make  fillings  in  extracted  teeth  and  hang  them  in 
sulphureted  hydrogen  water  for  one  or  more  months.  Or  they 
may  be  hung  in  water  to  which  has  been  added  some  egg  albumen 
which  is  allowed  to  decompose.  By  this  plan  one  has  control  of 
his  experimental  work  and  can  use  and  note  the  differences  in 
the  discoloration  from  different  alloy  compounds.  This  will 
give  results  very  similar  to  those  that  occur  in  the  mouth,  and  in 
very  much  less  time. 

The  most  important  point  to  be  noted  in  this,  after  the  fact 
of  discoloration,  is  the  further  fact  that  discoloration  occurs 
only  when  the  amalgam  filling  fails  of  being  water  tight.  This 
discoloration  is  caused  by  the  formation  of  sulphuret  of  silver 
(in  ease  silver-tin  amalgam  is  used),  and  as  this  sulphuret  is 
formed,  it  percolates  more  or  less  into  the  dentinal  tubules,  and 
in  the  mouth,  will  often,  in  the  course  of  years,  follow  these  to 
the  dento-enamel  junction.  This  may,  in  pulpless  teeth,  discolor 
the  whole  crown.  The  color  varies  from  a  grayish  brown  to  a 
deep  black,  according  to  its  intensity.  It  may  be  any  possible 
shade  produced  by  the  intermingling  of  white  and  black. 

It  should  be  understood  that  this  discoloration  of  the  tooth 
substance  is  something  different  and  apart  from  the  discolor- 
ation of  the  exposed  parts  of  the  amalgam  filling.  We  expect 
these  to  become  a  grayish  brown  or  lead  color,  or  a  deep  black, 
but  only  the  exposed  parts  can  discolor  if  there  is  no  leakage. 
The  sulphuret  can  be  deposited  only  where  moisture  impreg- 
nated with  sulphureted  hydrogen  can  come  in  contact  with  the 
filling  and  the  dentin.  This  it  can  not  do  except  on  the  exposed 
parts  of  the  filling  if  the  filling  is  moisture  tight.  In  that  ease 
it  will  not  discolor  the  dentin. 

Note  here  particularly  that  a  filling  may  exclude  micro- 
organisms and  yet  not  be  close  enough  to  exclude  moisture 
containing  sulphureted  hydrogen.  Therefore,  unless  the  leaky 
margin  is  in  such  a  position  that  a  colony  of  microorganisms  may 
grow  upon  it  or  over  it  to  furnish  at  that  spot  an  acid  of  suffi- 
cient concentration  to  dissolve  the  calcium  salts  of  the  tooth, 
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no  decay  will  occur.  Therefore,  we  may  have  wide  discoloration 
of  tooth  substance  without  recurrence  of  decay.  While  it  is  the 
rule  that  discoloration  occurs  with  recurrence  of  decay  from 
leakage,  recurrence  of  decay  does  not  occur  from  every  leakage ; 
and  it  is  a  fact  long  noted  that  many  discolorations  occur  with- 
out recurrence  of  decay.  This  also  occurs  in  a  minor  degree 
about  gold  fillings  in  so-called  "blue  margins." 

If  the  amalgam  contains  other  metals  than  silver  and  tin, 
the  discoloration  may  be  different.  Copper,  if  added  in  con- 
siderable quantity,  as  in  Sullivan's  amalgam,  which  has  been 
much  used,  green  and  blue-green  colors  are  often  produced.  A 
number  of  the  fruit  acids,  acid  of  wines,  and  some  of  the  acids  of 
fermentation  produce  colored  salts  with  copper.  These  are  sol- 
uble and  the  dentin  is  often  diffusively  stained  by  them.  Still 
the  most  frequent  discoloration  by  copper  is  from  the  sulphid 
which  produces  a  deep  black  or  blue-black. 

It  has  been  pointed  out  by  Dr.  Witzel  that  when  a  copper 
amalgam  (silver-tin  with  large  additions  of  copper)  is  placed 
in  a  deep  cavity  over  a  bit  of  leathery  soft  dentin  left  to  pre- 
vent exposure  to  the  pulp,  that  this  softened  dentin  is  apt  to 
be  colored  green,  and  in  case  the  pulp  dies  under  these  condi- 
tions, a  considerable  part  of  the  dentin,  or  even  the  whole  of  it, 
including  the  roots,  may  be  colored  green  or  a  bluish  green. 
In  case  of  smaller  fillings  with  a  thicker  portion  of  dentin  over 
the  pulp,  the  cone  of  dentin  reaching  to  the  pulp,  the  canaliculi 
of  which  have  been  opened  by  the  decay,  is  apt  to  be  stained 
green.  The  borders  of  the  stained  area  to  either  side  are  usually 
very  sharply  outlined,  no  stain  having  penetrated  the  dentin 
with  living  dentinal  fibrils.  It  is  doubtful  if  living  dentin  is 
stained  by  salts  of  copper.  Certainly  the  border  line  between 
areas  of  dentin  with  living  dentinal  fibrils  and  areas  with 
dead  dentinal  fibrils  is  often  sharply  marked  by  these  stains. 
Toward  the  periphery  of  the  tooth  all  dentinal  fibrils  that  have 
been  cut  off  from  the  pulp  in  the  preparation  of  the  cavity 
are,  of  course,  dead;  and  these  occasionally  amount  to  con- 
siderable areas.     Any  such  areas  may  become  deeply  stained. 

Because  of  the  danger  of  staining  the  substance  of  the  teeth, 
and  also  because  the  filling  itself  becomes  very  black  in  some 
persons'  mouths,  amalgam  should  never  be  used  for  fillings  in 
the  front  of  the  mouth,  or  in  any  place  where  the  filling  itself 
or  the  stains  it  is  liable  to  produce,  will  be  prominently  seen. 
Its  legitimate  place  is  in  the  molar  teeth  and  occasionally  in  the 
bicuspids.    In  the  latter  it  should  be  used  with  great  care  and 
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it  should  not  be  used  there  for  persons  with  very  mobile  lips 
that  show  the  teeth  prominently. 

The  Strength  of  Amalgam  Depends  upon  Several  Factors. 

(1.)  The  metals  entering  into  the  alloy.  If  it  is  silver- 
tin,  the  strength  will  depend  upon  the  proportions  of  the  silver 
and  tin.  The  greater  the  proportion  of  silver  under  75  per  cent, 
the  stronger  will  be  the  amalgam.  In  any  proportion  of  silver 
more  than  this,  the  amalgam  becomes  less  strong,  and  especially 
it  loses  toughness,  or  becomes  more  brittle.  An  amalgam  of 
about  12^2  silver  and  the  rest  tin  will  make  a  .085  inch  cube  that 
will  support  three  to  four  hundred  pounds.  See  matrix.  Figures 
406,  407.  In  the  same  proportion,  a  block  of  this  one  inch  cube 
will  support  3529.41  to  4705.88  pounds.  This  is  almost  identical 
with  the  strength  of  human  dentin.  If  five  per  cent  of  copper  is 
introduced,  displacing  that  amount  of  silver,  the  amalgam  will  be 
a  little  stronger  and  by  careful  work  an  .085  inch  cube  may  be 
made  to  support  four  hundred  and  fifty  to  five  hundred  pounds. 

(2.)  Manner  of  mixing  and  packing.  The  strength  will  be 
greatly  modified  by  the  manner  of  mixing  and  packing  the  amal- 
gam. The  strongest  amalgam  (of  about  the  proportion  of  the 
metals  noted  above)  is  produced  when  it  contains  just  enough 
mercury  to  make  a  plastic  mass  that  will  take  the  impression 
of  the  skin  markings  after  prolonged  vigorous  kneading.  Any 
more  mercury  weakens  it.  Any  less  mercury  weakens  it.  A  fail- 
ure of  sufficient  kneading  weakens  it.  To  determine  just  the 
right  amount  of  kneading  for  an  amalgam  becomes  a  matter 
of  judgment.  Strength  depends  upon  the  amount  of  actual  union 
of  mercury  with  the  alloy.  If  this  is  too  little,  the  amalgam  will 
be  very  brittle  and  lack  strength.  If  there  is  too  much  uneom- 
bined  mercury  in  the  amalgam,  it  will  be  soft  and  also  will  lack 
strength.  All  of  the  higher  grades  of  amalgam,  such  as  neither 
shrink  nor  expand,  should  be  kneaded  as  much  as  it  is  practicable 
to  do  with  the  least  mercury  that  will  make  a  plastic  mass,  and 
packed  into  the  cavity  before  the  mass  becomes  too  brittle  to 
cohere  well  under  heavy  hand  pressure.  This  makes  the  strong- 
est filling  that  can  be  made  with  amalgam. 

(3.)  The  length  of  time  the  cut  allot  stands.  The 
strength  will  also  be  modified  by  the  time  the  cut  alloy  stands 
after  having  been  cut.  The  amalgams  made  from  alloys  lose 
streng-th  progressively  with  time  after  their  preparation,  the 
amount  depending  upon  the  average  temperature. 

(4.)    The  flow  of  amalgam  is  its  disposition  to  move  con- 
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Fins,  400,  407.  A  stct-l  iniitrix  for  iiiaUing  L-xpcriinonlal  fillings  of  gold  or  anialgain.  In  this, 
hardened  steel  sliiJes  are  sfcurod  in  a  steel  holder,  as  shown  in  Figure  400.  and  made  firm  by  inRcrtinp 
the  steel  pin  at  the  riglit  in  the  figure,  the  i»in  on  the  left  being  immovablo.  The  fillings  arc  made  in 
the  Iioles  marked  \  ii.  c,  ».  These  are  eiglit  onelmnilredthH  of  an  inch  eubes.  By  removing  tlie  pin 
on  tlie  left,  as  shown  in  Figure  H)7,  the  slides  may  be  separated  or  removed  and  the  iiltings  taken  out 
for  examination.  The  set  of  slides  lying  bi-low  the  holder  in  Figure  407  are  for  one-tenth  of  an  inch 
cubes.  Slides  for  several  sizes  of  fillings  may  be  used  in  one  holder.  Such  an  instrument  should  be 
very  accurately  constructed. 
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tinually  under  a  given  fixed  pressure.  If  we  subject  pure  silver, 
say  a  block  1-10  inch  square,  to  300  lbs.,  it  will  yield  a  very  little 
almost  immediately  the  pressure  is  applied.  Then  it  will  yield 
no  more  until  the  weight  is  increased.  If  we  try  a  similar  block 
of  tin  in  the  same  way  we  find  it  softer.  It  will  yield  sharply 
at  25  pounds,  and  if  we  leave  it  under  this  pressure  without 
increasing  it,  it  will  continue  to  yield  until  it  has  all  crawled 
out  from  between  the  points  or  been  reduced  to  a  thin  sheet. 
Therefore,  the  tin  is  not  only  a  softer  metal,  but  it  has  a  physical 
property  totally  different  from  any  possessed  by  silver,  the 
property  of  continuous  flow  under  a  given  pressure.  An  amal- 
gam made  of  an  alloy  of  tin  and  silver  will  have  this  property 
of  flow  in  proportion  to  the  tin  it  contains.  The  alloys  contain- 
ing less  than  60  per  cent  of  silver  make  amalgams  that  flow  under 
very  light  pressure.  This  rapidly  increases  with  the  increase 
of  tin,  and  diminishes  with  the  increase  of  silver  in  the  alloy. 
The  amounts  of  flow  for  the  different  proportions  of  tin  and 
silver  are  well  shown  in  the  table  of  physical  characters  of  the 
silver-tin  alloys.  Any  amalgam  that  will  flow  under  a  pressure 
of  fifty  pounds  becomes  unfit  for  filling  teeth  on  that  account. 
Every  stress  of  that  amount  would  move  it  a  little  and  it  would 
soon  be  destroyed. 

There  are  a  few  things  in  the  literature  regarding  amalgams 
that  I  have  not  discussed,  about  which  questions  may  be  asked. 

The  spHEEoroiNG  of  amalgam  has  been  much  written  about. 
The  idea  seems  to  have  been  that  in  hardening,  amalgam  had  a 
strong  tendency  to  assume  the  globular  form.  In  this  way,  the 
margins  of  fillings  were  said  to  be  opened,  causing  the  "black 
ditch,"  so  universally  seen  about  amalgam  fillings  of  the  older 
sort.  This  black  ditch  occurred  because  of  the  imperfect  adap- 
tation of  the  amalgam  to  the  margins  of  the  cavity.  But  the 
cause  of  the  imperfect  margins  was  another  question.  I  found 
that  it  occurred  from  shrinkage  of  the  amalgam,  leaving  the  mar- 
gins open,  in  which  decay  rebegan.  It  occurred  within  one,  two 
or  three  years  about  fillings  that  had  been  made  with  the  utmost 
care,  using  the  amalgam  stiff  enough  to  make  good  margins, 
and  the  loss  of  the  filling  followed.  It  also  occurred  to  a  much 
greater  extent,  though  not  less  destructive  in  effect,  about  fill- 
ings because  the  amalgam  was  used  so  soft  that  it  was  contin- 
ually on  the  move  with  every  touch  of  the  plugger,  and  sprung 
away  from  the  walls  of  the  cavity.  The  spheroiding  occurred 
before  the  setting  instead  of  during  the  setting.  The  teeth  were 
generally  stained  a  dark  color  by  the  amalgam. 
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A  broad  piece  of  amalgam,  the  surface  of  which  is  polished 
perfectly  flat  like  a  mirror,  if  made  of  an  amalgam  that  shrinks 
or  expands,  will  soon  lose  its  perfect  flatness.  This  is  generally 
because  of  irregular  contraction,  which  may  occur  from  imper- 
fect alloying  or  insufficient  kneading.  It  was  said  to  be  from  the 
tendency  to  spheroid.  This  does  not  occur  in  a  well  prepared 
amalgam  made  from  a  perfect  alloy. 

There  may  be  a  condition  produced  in  mixing  in  which  the 
best  alloy  may  be  made  into  an  amalgam  that  will  show  a  ten- 
dency to,  in  a  sense,  spheroid  or  draw  into  a  rounded  form.  When- 
ever a  very  soft,  sloppy  amalgam  is  forced  into  a  sharp  angle, 
the  mass  will  slightly  withdraw  from  the  angle  immediately  the 
pressure  is  removed.  This  it  will  do  so  long  as  it  is  soft,  no 
matter  how  often  it  is  forced  close  into  the  angle.  And  when 
the  filling  is  removed  from  the  matrix  after  hardening,  all  such 
angles  will  be  found  rounded  instead  of  sharp.  This  was  clearly 
shown  by  John  Tomes  in  his  experiments  in  1861.  It  will  do 
this  when  there  is  no  shrinkage  of  the  amalgam.  AVhen  an  amal- 
gam is  used  while  soft  and  jelly-like,  the  whole  body  of  the  filling 
will  be  moved  by  the  touch  of  the  plugger  point,  and  when  the 
pressure  is  removed,  will  draw  away  from  the  angles  and  some 
one  or  more  of  the  walls  of  the  cavity.  The  filling  will  not  be 
tight  even  though  the  amalgam  does  not  shrink.  It  is  impossible 
to  fill  the  angles  of  a  cavity  or  even  the  cavity  itself  at  all  per- 
fectly unless  the  amalgam  is  so  stiff  that  the  rigidity  of  the  mass 
will  hold  the  material  where  it  has  been  placed.  This  could  be 
done  only  in  one  way,  and  that  would  be  to  hold  it  under  pres- 
sure until  it  had  set. 

In  other  words,  a  perfect  filling  can  not  be  made  with  a  soft 
amalgam,  because  it  will  spring  here  and  there  at  every  touch. 
It  will  spheroid  when  soft  but  will  not  when  it  becomes  stiff.  A 
considerable  stiffness  that  will  maintain  form  and  a  considerable 
degree  of  pressure  between  cavity  walls,  are  absolute  requisites 
to  success  in  filling  teeth  with  amalgam. 

Effect  of  wringing  out  mercury.  The  question  of  chang- 
ing the  qualities  of  an  amalgam  by  wringing  out  mercury  has 
been  much  discussed.  A  number  of  examinations  have  shown 
an  excess  of  tin  in  the  mercury  wrung  out.  This  is  certainly 
the  case  whenever  uncombined  tin  is  mixed  in  the  alloy.  In 
rubbing  mercury  with  an  alloy,  the  unmixed  tin  will  be  dissolved 
first  and  any  unmixed  silver  last.  But  if  the  alloying  is  a  per- 
fect combination,  I  have  reason  to  believe  that  no  one  metal 
will  be  dissolved  more  than  another.     I  have  tried  this  very 
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thoroughly  as  to  the  effect  on  the  amalgam,  made  from  carefully 
prepared  alloys,  and  not  found  a  change  in  quality  as  to  shrink- 
age or  expansion  by  reason  of  wringing  out  mercury.  This  has 
been  tried  especially  by  mixing  an  over-plus  of  mercury,  and 
after  wringing  out  making  test  fillings,  carefully  weighing  the 
mercury  wrung  out  and  ascertaining  the  precise  amount  of 
mercury  retained  in  the  alloy.  Then  another  mix  has  been  made, 
using  the  alloy  from  the  same  bottle  and  adding  just  the  retained 
amount  of  mercury  in  the  first  filling.  The  fillings  will  test  alike 
for  shrinkage  or  expansion.  Indeed,  as  has  been  said  before, 
more  or  less  mercury  does  not  control  shrinkage  or  expansion, 
but  if  tin  were  removed  in  much  excess,  I  see  no  reason  why  the 
amalgam  would  not  be  made  to  expand  just  the  same  as  if  less 
tin  had  been  used  in  making  the  alloy. 

PEiNcrPLES  Governing  the  Manipulation  of  Amalgam. 

ILLUSTRATIONS:    FIGURES  408-410. 

In  the  manipulation  of  amalgam  in  filling  teeth,  there  are 
some  fundamental  propositions  that  should  be  understood  and 
take  precedence  of  all  others. 

(1.)  Shrinkage  and  expansion  of  the  amalgam  used  is 
not  under  the  control  of  manipulation  by  the  operator.  this 
can  be  controlled  only  in  the  selection  of  the  alloy  to  be  used. 
Shrinkage  or  expansion  is  controlled  by  the  proportions  of  the 
metals  of  which  the  alloy  is  formed,  and  their  relations  to  each 
other,  as  alloyed  or  mixed.  In  the  particular  compound  selected 
for  use,  shrinkage  or  expansion  does  not  depend  upon  the  pro- 
portion of  mercury ;  further  than  that,  wide  shrinkages  or  wide 
expansions  can  be  in  some  degree  modified  as  to  extent,  not 
controlled.  As  these  are  only  modifications  and  do  not  control, 
they  are  unimportant  in  the  manipulative  sense;  the  question 
of  shrinkage  and  expansion  resolves  itself  exclusively  into  that 
of  the  correct  balancing  of  the  metals  in  the  alloy.  The  den- 
tist is  interested  in  the  selection  of  the  alloy  for  use.  In  this, 
the  only  chance  is  to  trust  the  best  alloy  makers.  Those  should 
be  selected  that  have  prepared  themselves  especially  for  this 
work  by  experience  in  the  use  of  the  best  instruments  devised 
for  alloying  metals  and  testing  their  results,  and  who  are  known 
to  be  honest.  Here  the  question  is  often  asked:  "Should  the 
dentist  make  his  own  alloys?"  Certainly  he  may  do  so  if  he  will 
devote  some  years  of  study  and  time  to  learn  alloy  making  and 
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testing,  and  equip  himself  with  five  or  six  hundred  dollars'  worth 
of  necessary  instruments ;  not  otherwise. 

The  dental  profession  should  unite  in  demanding  of  dealers 
the  closest  work  in  alloy  making  that  is  commercially  possible 
and  should  willingly  pay  a  price  for  the  product  that  will  justify 
this  care.  Every  alloy  should  rest  upon  the  reputation  of  the 
maker  personally.  The  practice  of  labeling  alloys  with  the  name 
of  the  person  or  firm  selling  them  to  the  exclusion  of  the  maker's 
name,  is  pernicious.  It  should  not  be  tolerated  by  the  users  of 
the  product,  for  by  it  the  dentist  loses  all  opportunity  of  judg- 
ment as  to  its  nature.  Further,  as  cut  alloys  deteriorate  with 
time,  the  date  of  the  preparation  ought  to  be  placed  on  every 
package. 

(2.)  The  strength  of  amalgam  is  directly  under  the  con- 
trol OF  manipulation,  within  its  possible  limits.  This  manipu- 
lation differs  for  different  compositions  of  alloys,  but  it  is  so 
nearly  the  same  for  all  those  that  neither  shrink  nor  expand, 
or  are  very  close  to  that  line,  that  these  only  need  to  be  con- 
sidered, except  for  comparative  purposes. 

The  alloys  fit  for  use  are  practically  all  composed  of  tin 
and  silver  varying  but  little  from  TSVo  per  cent  of  silver  to  27V2 
of  tin,  except  as  they  may  be  modified  by  small  additions  of 
copper  or  other  metals.  These  produce  only  very  slight  modi- 
fications in  the  manipulative  qualities,  so  slight  that  they  may 
be  ignored  except  as  they  call  for  more  or  less  mercury. 

To  make  an  amalgam  that  will  be  strong  to  breaking  stress 
and  will  best  resist  flow  under  stress,  about  the  right  pro- 
portion of  mercury  must  be  used;  every  variation  affects  its 
strength.  Too  much  mercury  diminishes  the  strength  very  rap- 
idly. Too  little  mercury  also  diminishes  the  strength,  and  espe- 
cially renders  the  amalgam  brittle,  but  in  less  degree  than  too 
much  mercury.  The  first  thing  to  be  determined  is  the  per- 
centage of  mercury  to  be  employed.  This  amount  will  differ 
from  two  causes : 

First,  the  modified  alloys  will  differ  from  the  silver-tin 
alloys  in  some  degree  according  to  the  metal  used  to  modify. 
For  instance,  if  five  per  cent  of  copper  is  used,  a  little  more 
mercury  is  needed  and  the  amalgam  will  be  a  little  stronger. 
Other  metals  will  produce  other  variations. 

Second,  the  amount  of  mercury  required  will  be  changed 
by  the  amount  of  annealing  to  which  the  alloy  has  been  subjected. 
The  more  it  is  annealed,  the  less  mercury  required  and  the  slower 
the  setting.   By  long  continued  exposure  to  summer  weather,  the 
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l']<;.  410.  Ihf  set  of  iiDialjjani  pliiKfe'ers.  Thp  foi-nujlas  attaclicd  give  the  size  aiirl  funii  of  each 
Ihe  rules  of  im.asiireTmr.t  for  thpsi-  aiL-  the  sanie  as  for  otiier  plugger  points.  See  rules  accoinpanving 
figure  324.  I  he  first  two  pans,  roatling  from  right  to  left,  are  parallelograms  with  rounded  angles 
and  are  designed  especially  for  prcximo-oeclusal  cavities.  The  first,  ir).\3.5-7-10,  is  especially  Bttcd  for 
the  pro.Minal  portion  of  the  larger  cavities,  while  the  ,'i5.\l.-,.-.10  is  suited  to  the  step  portion  of  the 
same  cavities.  Tile  smaller  pair  is  suited  for  use  in  the  smaller  bicuspid  proximo-occlusal  cavities 
The  round  forms  are  better  suited  for  use  in  occlusal  cavities. 
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amount  of  mercury  required  is  reduced  and  the  working  property 
gradually  softened ;  the  strength  of  the  amalgam  is  reduced. 

The  right  amount  of  mercury  must  first  be  determined  by 
trial.  To  do  this  most  accurately,  suppose  we  take  60  per  cent 
of  mercury  and  40  per  cent  of  alloy  and  make  a  trial  mix  of  a 
definite  amount.  The  fillings  are  first  incorporated  with  the 
mercury  in  the  mortar.  Then  the  mass  should  be  transferred 
to  the  palm  of  the  hand,  if  the  hand  is  dry,  and  kneaded;  or, 
if  the  hand  is  moist,  it  should  be  placed  in  a  rubber  finger  stall 
and  kneaded.  If  the  proportions  of  alloy  and  mercury  are  right, 
the  mass  should,  after  thorough  kneading,  make  a  smooth  paste 
that  wiU  take  good  impressions  of  the  skin  markings  of  the 
fingers,  without  being  sloppy.  It  should  be  tough  enough  to  be 
rolled  into  a  long,  slender  roll  without  much  breaking.  It  should 
be  stiff  enough  so  that  it  will  not  change  form  perceptibly  when 
rolled  into  a  ball  and  laid  on  a  table.  To  obtain  these  results 
will  require  considerable  hard  kneading  with  the  right  amount 
of  mercury.  If  there  is  too  much  mercury,  the  mass  will  become 
sloppy,  can  not  be  rolled  into  a  slender  roll  without  breaking, 
and  if  rolled  into  a  ball,  will  flatten  out  perceptibly  when  laid 
on  the  table.  Then  trials  of  a  smaller  proportion  must  be  made. 
If  there  is  not  enough  mercury,  the  mass  will  not  cohere  well  and 
will  break  readily.  It  will  not  become  soft  enough  to  readily 
take  impressions  of  the  skin  markings  of  the  fingers.  Then 
trials  of  a  larger  proportion  must  be  made.  These  findings 
should  be  corrected  by  the  trials  of  the  strength  of  the  blocks 
made  from  each  trial  mass.  (The  dentist  will  generally  have 
to  omit  the  trials  of  strength,  unless  he  should  happen  to  have 
access  to  a  dynamometer,  similar  to  the  one  shown  in  Volume  I, 
Figures  164,165.) 

A  good  pair  of  balances  should  be  used  for  weighing  the  pro- 
portions of  alloy  and  mercury,  and  when  the  proper  percent- 
ages have  been  determined,  the  amounts  of  alloy  and  mercury 
for  each  filling  should  be  carefully  weighed.  As  mercury  is  dif- 
ficult to  handle,  the  author  has  devised  a  pair  of  mercury  pliers, 
with  which  the  smallest  globule  of  mercury  that  can  be  seen  with 
the  naked  eye  may  be  easily  picked  up.  Figure  408.  A  mercury 
meter  has  also  been  devised.  After  the  exact  amount  of  mercury 
necessary  for  a  given  weight  of  alloy  has  been  determined  by 
weight,  it  is  placpd  in  the  measure  and  the  instrument  adjusted 
so  that  it  will  hold  exactly  that  amount.  For  subsequent  mixes, 
the  mercury  meter  may  be  used  instead  of  the  balances.  Fig- 
ure 409. 
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It  is  an  excellent  plan  to  determine  upon  a  definite  amount 
of  alloy,  about  fifteen  grains  is  best,  to  use  for  all  fillings,  and 
then  weigh  a  dozen  or  so  portions  of  this  amount,  placing  each 
in  a  capsule  or  pill  box.  The  proper  portion  of  mercury  for 
each  fifteen  grains  of  alloy  may  also  be  placed  in  a  capsule. 
These  will  then  be  ready  for  use  and  avoid  the  delay  of  weighing 
at  the  time  of  each  operation. 

(3.)  The  kneading  of  the  mass  during  the  incorporation  of 
the  mercury  with  the  alloy,  is  of  especial  importance  in  its  rela- 
tion to  strength.  This  point  needs  more  than  usual  consideration 
at  the  present  time  by  reason  of  the  past  habits  of  dentists  in 
using  alloys  composed  of  nearly  equal  parts  of  silver  and  tin. 
These  dissolve  in  mercury  with  far  less  kneading  than  those 
containing  more  silver  now  in  use.  The  tin  controls,  in  large 
degree,  the  solution  of  the  silver,  and  the  larger  its  amount, 
the  quicker  the  solution  and  the  softer  the  mass  works.  But  all 
alloys  with  these  large  proportions  of  tin  make  amalgams  that 
shrink  so  badly  as  to  be  unfit  for  filling  teeth.  Therefore,  with 
our  modern  alloys,  the  kneading  must  be  continued  much  longer, 
and  be  done  more  vigorously,  in  order  to  make  a  good,  strong 
amalgam. 

Any  superfluous  mercury  apparent  should  be  removed  by 
wringing  out  as  soon  as  it  is  noticed.  Experience  shows  that  an 
excess  of  mercury  does  not  do  much  harm  if  wrung  out  promptly, 
though  it  is  certainly  best  to  have  just  the  right  amount.  The 
kneading  must  be  continued  until  a  disposition  to  stiffen  has 
just  begun  to  be  noticed.  Then  the  packing  should  begin  imme- 
diately and  proceed  as  rapidly  as  perfect  work  will  permit. 

Before  mixing  the  amalgam  for  use  in  filling  teeth,  every 
preparation  should  be  made  for  making  the  filling.  The  cavity 
should  be  fully  ready  with  all  adjustments  of  rubber  dam,  matrix 
and  separator.  All  of  the  instruments  for  use  in  packing  the 
filling  should  be  laid  in  convenient  readiness  so  that  no  time 
shall  be  lost,  for,  if  the  amalgam  is  just  what  it  should  be,  it  will 
begin  to  stiffen  at  once  and  will  soon  become  too  stiff  and  brittle 
for  packing;  and  if,  because  of  dryness,  it  must  be  forced 
together  with  extraordinary  pressure,  in  order  to  make  it  cohere, 
is  apt  to  make  a  brittle  filling. 

(4.)       FOXJB   SUKROUNDNG    WALLS    ARE    NECESSARY    for    all    CaV- 

ities  for  amalgam  fillings.  Therefore,  all  proximal  cavities  in 
bicuspids  and  molars  must  have  the  mesial  or  distal  wall  sup- 
plied by  a  matrix.  This  matrix  should  be  tied  on  to  the  tooth  near 
the  gingival  line  and  wrapped  some  little  distance  toward  the 
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occlusal  with  several  turns  of  the  ligature,  drawing  each  tightly, 
in  order  to  withstand  the  pressure  that  should  be  used  in  pack- 
ing the  amalgam. 

(5.)  Pluggers  and  packing.  Pluggers  and  packing  instru- 
ments should  be  as  large  as  can  well  be  used  in  the  cavity  so  as 
to  grasp  and  compress  the  amalgam  as  a  whole  as  nearly  as 
possible  in  the  first  instance,  and  then  used  with  all  of  the  power 
of  the  hand,  and  with  just  a  slight  shaking  motion,  which  tends 
to  settle  the  amalgam  into  any  irregularities  or  angles  of  the 
cavity.  The  rope  of  amalgam  should  be  broken  in  bits  the  size 
desired  before  beginning  so  that  they  can  be  handled  quickly 
with  the  pliers  and  placed  in  position.  This  may  be  done  by 
an  assistant  or  by  the  operator.  Then  each  piece  is  caught  by 
the  broad  plugger  point  and  immediately  condensed.  A  small 
point  should  always  be  in  readiness  on  the  tray  for  special  con- 
densation about  the  walls  and  into  angles  or  any  points  that  the 
large  instrument  may  not  reach  well.  This  should  be  done  on 
the  same  princii^le  as  the  stepping  of  the  instrument  in  packing 
gold  to  secure  perfect  adaptation  to  walls  and  margins.  That 
is,  the  stepping  should  be  from  the  mass  of  the  filling  already 
condensed  toward  the  ivalls,  finishing  at  the  tvalls  and  wedging 
the  last  bettveen  the  walls  and  the  portion  already  packed.  In 
using  small  instruments  about  the  walls  and  angles,  the  force 
should  be  sufficient  to  pack  the  amalgam,  but  not  so  great  as  to 
force  the  instrument  into  the  already  packed  material  and  cause 
it  to  move.  It  requires  some  care  to  learn  this  and  use  force 
judiciously.  In  the  main  work  with  the  large  instrument,  the 
whole  power  of  the  hand  will  not  be  too  much,  but  with  small 
points  it  is  easy  to  force  the  previously  packed  material  out  of 
position. 

The  packing  should  be  continued  carefully  and  rapidly, 
and  the  filling  should  be  built  up  evenly,  until  the  cavity  is  full 
and  more  than  full.  The  amalgam  should  be  heaped  up  over  the 
margins.  Then,  with  the  largest  instrument  possible,  all  the 
pressure  the  hand  can  give  should  be  applied,  shaking  very 
slightly,  compressing  the  mass  as  a  whole  as  much  as  possible. 
Then  the  bulk  of  the  surplus  may  be  gradually  worked  off  and 
pushed  away  with  the  large  burnisher.  This  should  be  done 
without  making  any  considerable  pressure  on  the  mass  of  the 
filling.  A  little  time  should  then  be  given  the  amalgam  to  stiffen ; 
from  one  to  three  minutes,  after  which  it  should  be  trimmed  to 
form  with  sharp  instruments  at  the  same  sitting,  and  polished 
at  a  subsequent  sitting. 
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A  set  of  amalgam  pluggers  is  shown  in  Figure  410.  There 
are  three  sizes  of  round  points  and  two  pair  of  parallelograms. 
The  smaller  pair  of  parallelograms  are  designed  particularly 
for  proximo-occlusal  fillings  in  bicuspids,  and  the  larger  pair 
for  similar  fillings  in  molars.  These  may  also  be  used  for  gingi- 
val fillings  in  buccal  surfaces.  It  will  be  noticed  that  the  ends 
of  all  of  these  pluggers  are  serrated,  so  that  they  will  not  slip. 
A  burnisher,  or  smooth-faced  plugger,  should  not  be  used  in 
packing  amalgam. 

Filling  with  Amalgam. 

ILLUSTRATIONS;    FIGURES  «l-«8. 

Cavity  prepaeation.  As  the  use  of  amalgam  is  contra-indi- 
cated in  the  front  teeth  on  accoimt  of  its  color,  it  may  be  used 
in  cavities  of  the  first  class,  pits  and  fissures  in  the  occlusal,  buc- 
cal and  lingual  surfaces  of  the  bicuspids  and  molars;  second 
class,  proximal  cavities  in  the  bicuspids  and  molars;  and  the 
fifth  class,  gingival  third  cavities  in  the  buccal,  and  occasionally 
lingual,  surfaces  of  the  bicuspids  and  molars.  .Every  detail  of 
the  cavity  preparation  for  either  class  should  be  the  same  as  for 
filling  with  gold,  except  that  convenience  points  for  starting  the 
filling  need  not  be  made.  Neither  is  it  quite  so  explicitly 
required  that  convenience  forms  of  the  walls  for  access  be  so 
rigidly  observed,  though  there  should  not  be  much  difference. 
If  possible,  the  anchorage  should  be  stronger  than  for  gold, 
and  as  amalgam  is  so  much  used  for  very  badly  decayed  teeth, 
especially  in  teeth  from  which  the  pulps  have  been  removed, 
advantage  should  be  taken  of  the  pulp  chamber  to  strengthen 
the  anchorage.  In  such  cases  the  pulp  chamber  should  be  filled 
solidly  with  amalgam  to  the  pulpal  orifice  of  the  root  canals. 

The  rubbee  dam  should  be  in  place  for  all  amalgam  fillings, 
the  same  as  for  gold,  before  the  enamel  walls  are  finished  and 
the  cavo-surface  angle  is  beveled.  It  is  just  as  important  that 
the  cavity  be  thoroughly  dry  and  that  the  walls  be  trimmed 
after  they  are  dry,  in  order  that  no  residue  from  the  saliva  will 
be  present  between  the  walls  and  the  amalgam.  It  is  as  impos- 
sible to  make  a  good  amalgam  filling  as  it  is  a  good  gold  filling 
with  any  moisture  present. 

All  cavities  filled  with  amalgam  must  have  continuous  sur- 
rounding walls  during  the  building  of  the  filling.  We  can  not 
build  up  a  cusp  or  an  angle  of  a  tooth  with  amalgam  and  expect 
good  adaptation  to  the  walls,  for  the  material  is  plastic,  and, 
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Figs.  411-418.  A  acriw  ilhisliMtii.g  matrices  cut  from  niotal  plate  for  use  in  fortninj;  tlit-  fourth 
^n^lOtIIlIltIl^  wall  in  lilliir^  |-i-()\)Mu>-i){.c-lusal  cavities  v\itli  anuil^aiii. 

I'"Kr.  411  sluiws  llu'  simplest  fwrm  and  tliat  which  may  he  used  fur  the  t^rrater  mmibcr  of  the 
smaller  and  medium  cavities.  a.  The  matrix  as  cut.  "d.  The  matrix  with"  the  ends  bent  so  that 
the  sharp  edges  may  not  eut  the  ligature.  c.    The  corners  at  the  gingival  edge  arc  bent  to   prevent 

the  ligahMV  slipping  to  the  gingival  of  the  matrix.  d.  The  position  of  the  first  hip  of  the  ligature 
'in   the  matrix. 

Vtv,.  412.  In  case  the  crown  of  a  tooth  is  badly  broken  down,  the  matrix  should  reach  nearly 
around  the  loitth  to  keep  it  in  position  when  securely  wrapped  with  the  ligature,  and  must  be  cut  on 
a  curve  to  give  the  propi-r  bell-crown  form  of  many  molar  leelli.     This  can  be  cut  to  suit  the  case. 

I''nis.  li:;.  411.  l^'onus  for  ust-  in  decays  that  extend  f;ir  in  Ibe  gingi\al  diieelinn.  'V\w  exteti- 
sion  is  iuleiidi-d  to  (■o\er  Ibis  evlensinn  of  decay.  In  Kignre  41  I,  c  shows  a  inelbod  nf  attaching  the 
lirsl  lap  ot  the  hgalure  to  (he  uiatiiv  lufme  placing  the  matrix  in  position,  by  eutling  two  tilils. 
lurning  up  llie  jiiiee  b.-lwi.n  lluni.  laying  in  Ibe  ligjlnre  and  clnsing  tlic  pieeesnn  it  In  bold  it  in 
place.  In  n.  a  crimp  is  bent  in  the  central  part  of  the  gingival  edge  to  assist  in  catching  the  rubber 
ijam  and  carrying  it  to  the  gingi^■al  line  before  the  matrix.     See  Figures  415,  516. 
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when  pressed  upon,  the  whole  body  of  the  filling  is  liable  to 
movement.  To  prevent  this,  complete  surrounding  walls  are  a 
necessity.  Therefore,  whenever  a  cavity  presents  that  has  not 
four  surrounding  walls,  the  missing  walls  must  be  supplied  by 
artificial  walls.  This  is  done  by  the  application  of  the  matrix. 
It  is  to  be  used  in  filling  all  proximal  cavities,  and  in  any  others 
in  which  one  wall  is  broken  down. 

The  matrix.  When  a  proximal  cavity  is  otherwise  ready 
for  filling  with  amalgam,  a  slip  of  thin  metal  plate  (copper, 
brass,  German  silver  or  steel)  is  cut  of  sufiScient  width  to  extend 
from  the  occlusal  surface  of  the  tooth  to  near  the  gingival  line, 
or  far  enough  to  fully  cover  the  gingival  margin  of  the  cavity, 
and  long  enough  to  encircle  about  half  the  tooth.  The  rubber 
dam  having  been  applied  before  the  excavation  of  the  cavity 
was  completed,  this  slip  is  passed  between  the  teeth  and  roughly 
fitted  to  see  that  the  width  and  length  are  right.  Then  at  the 
corners  to  the  gingival  a  little  ear  is  turned  with  the  pliers  that 
will  prevent  a  ligature  from  slipping  off  to  the  gingival,  when  it 
is  drawn  tightly  around  the  tooth.  Also  the  cut  ends  of  the 
metal  should  be  so  bent  that  the  sharp  angles  will  not  cut  the 
ligature.  Several  plans  of  preparing  matrices  are  shown  in 
Figures  411,  412,  413,  414.  The  matrix  is  passed  between  the 
teeth  so  as  to  cover  the  proximal  portion  of  the  cavity.  Then 
a  ligature  is  thrown  two  or  three  times  around  the  tooth,  includ- 
ing the  matrix,  tightly  drawn  and  tied.  Figures  415,  416.  This 
is  often  a  difficult  operation  for  the  beginner,  but  after  a  little 
experience  the  manipulation  becomes  easy  enough  in  most  cases. 
A  few  cases  occur  where  the  conditions  are  unfavorable  and  try 
one's  wits,  but  these  can  be  successfully  done  by  a  little  effort. 

It  will  sometimes  be  difficult,  in  cavities  extending  far  to 
the  gingival,  to  slip  the  edge  of  the  matrix  between  the  proximal 
surface  of  the  tooth  and  the  rubber;  a  fold  of  the  rubber  will 
be  caught  between  the  matrix  and  the  tooth.  In  such  cases  the 
central  part,  bucco-lingually,  of  the  gingival  edge  of  the  matrix 
should  be  bent  convex  toward  the  cavity,  so  that  it  will  catch  on 
the  gingival  wall  as  the  matrix  is  slipped  to  place.  Figure  414,  d. 
With  the  smooth  flat  burnisher,  placed  in  the  cavity,  the  edge  of 
the  matrix  may  be  pushed  over  the  margin  of  the  gingival  wall 
and  the  rubber  will  be  carried  before  it.  In  cases  in  which  very 
large  restorations  are  to  be  made  with  amalgam,  the  ligature 
will  be  inclined  to  slip  toward  the  occlusal  and  not  hold  the 
matrix  tight  at  the  gingival.  In  such  cases,  the  matrix  should 
be  prepared  as  shown  in  Figure  414.    Two  little  cuts  should  be 
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made  on  either  side  of  the  widest  part  of  the  matrix,  as  shown 
in  Figure  414,  b.  These  little  pieces  may  then  be  raised  and  the 
ligature  placed  under  them,  as  shown  in  Figure  414,  c,  and  it  can 
not  slip  occlusally. 

I  have  tried  all  kinds  of  ready-prepared  matrices,  but  have 
found  none  of  them  so  satisfactory  as  those  prepared  by  the 
operator  for  each  case.  AVliatever  form  of  matrix  is  used,  it 
should  be  secured  very  firmly  in  place  to  withstand  heavy  pres- 
sure on  the  amalgam 

Sepaeation.  Wlien  the  matrix  has  been  placed,  the  Perry 
separator  should  be  applied  over  the  matrix,  or  in  many  cases, 
the  matrix  may  be  held  with  the  separator  without  the  ligature. 
It  is  just  as  important  to  separate  the  teeth  for  amalgam  fillings 
as  for  gold  fillings,  and  on  no  account  should  this  be  neglected 
in  proximal  fillings  where  there  is  a  proximating  tooth.  After 
the  desired  separation  has  been  secured,  the  matrix  should  be 
formed  to  the  shape  that  the  proximal  surface  of  the  filling 
should  be  when  finished.  Figure  417.  If  a  soft  matrix  material 
is  used,  it  may  be  formed  with  a  burnisher.  If  a  stiff  material, 
such  as  steel,  is  used,  it  will  not  remain  against  the  proximating 
tooth  if  forced  there,  but  will  spring  back.  It  may  easily  be 
made  to  stay  by  using  two  instruments  at  the  same  time,  forcing 
the  matrix  against  the  proximating  tooth  with  one,  while  pres- 
sure is  made  first  from  the  buccal  and  then  from  the  lingual 
with  the  other,  forcing  the  buccal  and  lingual  portions  of  the 
occlusal  edge  of  the  matrix  tightly  against  the  buccal  and  lin- 
gual surfaces  of  the  tooth  over  which  it  is  applied.  After  the 
preparation  is  otherwise  complete,  a  careful  examination  of  the 
gingival  margin  of  the  cavity  should  be  made  to  see  that  the 
matrix  is  close  at  that  point,  and  if  it  is  not,  it  should  be  brought 
close,  by  inserting  a  small,  soft  wood  wedge  from  the  lingual 
side  with  just  sufficient  force  to  bring  the  matrix  close.  This 
is  most  likely  to  be  needed  in  molars  that  have  broad,  flat,  prox- 
imal surfaces. 

Placing  the  filling.  When  everything  is  in  readiness, 
the  alloy  and  mercury,  which  have  been  previously  measured, 
are  mixed,  kneaded  and  packed,  as  has  been  described.  The 
importance  of  the  best  form  of  instrument  for  packing  amalgam 
can  hardly  be  overestimated.  Until  I  had  examined  this  over 
and  over  again,  experimentally,  under  conditions  which  enabled 
me  to  determine  results,  I  had  no  idea  of  the  importance  of  the 
instrument  forms  for  this  purpose.  The  one  thing  needful  in 
packing  amalgam  is  to  grasp  the  mass  as  a  whole  as  nearly 
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as  possible,  and  compress  it  into  the  cavity.  The  whole  prin- 
ciple of  making  perfect  work  is  contained  in  the  one  word,  com- 
pression.  Therefore,  the  cavity  must  be  a  simple  one  with 
complete  surrounding  walls,  or  must  be  converted  into  a  simple 
cavity  by  supplying  any  missing  walls  with  the  matrix.  Then 
the  instrument  point  should  be  flat  and  as  large  as  the  cavity 
will  conveniently  admit,  and,  when  practicable,  its  form  should 
be  such  as  to  as  nearly  fit  the  cavity  as  possible.  With  it  and 
the  walls  of  the  cavity  the  mass  of  amalgam  should  be  grasped 
as  perfectly  as  possible  and  powerfully  compressed,  so  as  to 
force  the  amalgam  into  all  parts  of  the  cavity.  About  all  the 
force  the  hand  is  capable  of  should  be  brought  upon  it  and  main- 
tained for  an  instant.  Then  more  of  the  mass  is  added  and 
again  pressure  applied.  This  should  be  done  as  rapidly  as  per- 
fect work  will  admit,  until  the  cavity  is  full  and  much  more 
than  full.  As  previously  stated,  the  pressure  should  be  heavy 
and  direct.  There  should  be  no  burnishing.  If  a  burnisher 
is  passed  over  the  surface  of  the  amalgam,  from  one  side  of  the 
cavity  to  the  other,  before  it  is  at  least  partially  set,  the  amal- 
gam will  be  drawn  away  from  the  wall  on  one  side  as  it  is  pressed 
against  the  wall  on  the  other.  If  the  burnisher  is  passed  over 
the  surface  in  the  opposite  direction,  the  crevice  previously  made 
on  the  one  side  will  be  closed  and  the  amalgam  will  be  drawn 
away  on  the  other.  This  may  be  readily  observed  with  an  ordi- 
nary magnifying  glass. 

Trimming.  After  the  amalgam  has  been  packed  into  the 
cavity,  it  should  be  allowed  to  set  for  from  one  to  three  minutes 
undisturbed.  The  excess  may  then  be  removed  with  a  flat  bur- 
nisher, but  without  making  pressure  on  the  mass  of  the  filling. 
The  burnisher  may  at  this  time  be  used  about  the  edges  of  the 
filling  to  press  the  amalgam  against  the  margins,  but  it  should 
not  be  carried  from  one  side  of  the  surface  of  the  filling  to  the 
other.  The  amalgam  should  then  be  trimmed  to  form  with  sharp 
instruments.  In  proximo-occlusal  fillings,  the  occlusal  portion 
should  be  trimmed  first,  to  give  the  proximal  portion  more  time 
to  harden  before  removing  the  separator.  The  spoons,  discoids 
and  chisels  should  be  used  for  trimming  occlusal  surface  fillings ; 
the  chisels  for  the  margins,  a  part  of  the  edge  of  the  blade  extend- 
ing over  the  surface  of  the  enamel,  while  the  remainder  trims 
the  filling  even  with  the  surface.  The  chisels  and  finishing 
knives  may  be  used  in  the  same  manner  for  trimming  gingival 
third  fillings  in  buccal  surfaces. 

In  proximo-occlusal  fillings,  when  time  enough  has  been 
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given,  cut  away  the  ligature  that  holds  the  matrix  and  pull  away 
the  separate  threads.  Then  if  the  separator  has  not  been  placed 
on  the  matrix,  strain  the  teeth  apart  a  little  to  loosen  the  matrix 
from  the  grasp  between  the  filling  and  the  proximating  tooth,  and 
remove  it.  In  most  instances,  the  separator  should  be  set  on  the 
matrix.  Figure  417,  and  should  be  removed  first.  The  ends  of 
the  matrix  should  be  straightened  to  the  buccal  and  lingual.  If 
the  teeth  had  not  previously  dropped  together  and  the  amount  of 
separation  was  not  excessive,  the  matrix  may  generally  be  easily 
removed  by  placing  a  finger  under  either  end  and  gradually 
working  it  out  occlusally.  Or  the  lingual  end  may  be  cut  off 
close  to  the  tooth  and  the  matrix  drawn  out  to  the  buccal.  In 
either  case,  one  must  learn  to  judge  the  force  that  may  be  used 
without  danger  of  breaking  the  filling.  If  the  matrix  is  held 
too  tightly  between  the  amalgam  and  the  proximating  tooth, 
both  the  buccal  and  lingual  ends  of  the  matrix  should  be  cut  off 
and  the  separator  replaced  with  the  ends  of  the  matrix  between 
the  mesial  and  distal  half  of  the  separator,  or  between  the  sep- 
arator claws  that  grasp  the  distal  tooth  and  the  claws  that  grasp 
the  mesial  tooth.  Figure  418.  The  separator  should  then  be 
tightened  until  the  matrix  is  loosened  so  that  it  can  be  removed 
from  between  the  teeth.  If  the  separator  is  replaced  for  this 
purpose,  it  should  remain  while  the  proximal  portion  of  the  fill- 
ing is  trimmed  to  form.  By  carelessly  pulling  out  the  matrix 
from  between  the  filling  and  the  proximating  tooth,  the  filling 
is  liable  to  be  broken. 

All  overlapping  amalgam  should  be  removed  from  the  mar- 
gins with  the  finishing  knives  (Figures  380,  381,  382)  at  this 
time,  while  it  is  comparatively  easy  to  cut,  for,  in  twenty-four 
hours  it  will  be  very  hard.  A  very  narrow  polishing  strip  of 
medium  grit  may  be  passed  through  from  buccal  to  lingual,  to  the 
gingival  of  the  contact  point,  and  the  gingival  portion  of  the  fill- 
ing smoothed  by  drawing  the  strip  back  and  forth  a  few  times. 
This  done,  the  dam  should  be  removed,  the  gums  carefully 
washed  and  kneaded,  and  the  patient  discharged  until  a  later  day. 

Polishing.  At  the  next  sitting  the  filling  is  to  be  polished. 
This  polishing  is  done  in  the  same  way  and  with  the  same  instru- 
ments as  the  polishing  of  gold  fillings.  It  should  be  done  with 
the  same  care,  and  just  as  perfectly  in  every  part.  Also  the  same 
care  should  be  taken  in  separating  the  teeth,  in  the  formation  of 
the  contact  point,  and  for  the  same  reasons.  Nothing  less  will  be 
doing  justice  to  the  material.  Nothing  less  will  be  doing  justiop 
to  the  operator,  the  patient,  or  to  the  public.    For  the  public 
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Fio.    41G. 


Fios.  415,  416.     Tying  on  the  matrix. 

Fio.  415.  A  buccal  view  of  the  matrix  tied  in  place  on  a  molar  tooth,  .sliowing  the  several  laps 
of  the  ligature  tied  with  the  surgeon's  knot. 

Fi(i.  41<i.  .\n  occlusal  view  of  the  same  tooth  with  the  matrix  in  place  and  showing  the  occlusal 
view  of  the  cavitj-.  A  lillle  earneslness  in  gaining  facility  in  placing  this  form  of  matrix  soon  removes 
(he  princijial  ditficulties.  It  is  then  done  easily,  (juickly  and  gives  the  most  perfect  fitting  matrix  yet 
devised. 


Fio.  417  showa  the  matrix  lipid  in  posiUon  li.v  the  separatnr.  This  form,  which  is  quite  fully 
cvplaiiiitl  by  the  illuslralion,  is  a  good  and  eHicicnt  methuil  of  using  the  ciinihinatiDn  of  the  two 
instrninents.  When  the  separator  has  been  placed  on  the  teeth  and  tightened  just  enough  to  stay  well 
in  place,  the  matrix  is  easily  forced  between  the  tooth  and  the  claws  of  the  separator  and  is  then 
firndy  held  and  tightened  against  the  tooth.  Or  the  matrix  may  be  tied  in  place  and  the  separator 
applied  later. 

Klo.  418.  When  the  filling  has  been  ]daeod  and  tlie  occlusal  surface  trijnmed  to  form,  and  some 
time  has  been  given  for  Ihe  amalgam  lilling  to  become  hard,  the  separator  is  loosened  and  removed; 
then  the  ends  of  the  matrix  are  straightened  out  to  the  buccal  and  lingual,  as  shown.  The  separator 
is  then  replaced  and  tightened  until  the  grasjj  of  the  two  teeth  on  the  matrix  is  loosened.  The  matrix 
is  then  removed  and  the  proximal  portion  of  the  filling  trimmed  to  form.  Finally  the  separator  ia 
removeii. 
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whom  we  serve  lias  the  right  to  expect  the  best  service  profes- 
sional men  can  give. 

A  FINAL  WORD  REGARDING  AMALGAM.  The  idea  that  amalgam 
is  a  cheap  filling,  to  be  done  quickly  in  "any  old  way"  should 
be  discarded  forever.  The  dentist  should  have  the  same  pay 
for  time  in  making  amalgam  fillings  as  in  making  gold  fillings, 
and  take  the  time  to  do  it  well.  If  he  does  his  duty  as  well,  the 
service  to  his  patient  in  proportion  to  the  time  employed,  will 
be  just  as  valuable. 

Fillings  properly  made  of  the  modern  amalgams  are  a 
close  second  to  gold  in  their  durability  and  in  their  protection 
against  the  recurrence  of  caries.  The  difference  is  that  the 
amalgam  filling  is  the  more  difficult  to  make  perfectly.  It  is 
more  difficult  to  learn  the  manipulation,  and,  even  then,  it  is 
more  difficult  to  secure  perfect  results  regularly,  filling  after 
filling.  With  the  modern  amalgams,  there  should  never  be  any 
discoloration  of  the  cavity  walls.  Any  such  discoloration  is,  in 
every  case,  an  evidence  of  leakage,  just  as  much  so  as  in  gold 
fillings.  The  exposed  surface  of  the  filling  turns  black  or  brown, 
but  the  tissues  of  the  tooth  should  not  discolor  any  more  than 
with  gold  fillings.  This  has  been  abundantly  demonstrated. 
Any  discoloration  of  the  tissues  of  the  tooth  shows  a  fault,  either 
in  the  manipulation  or  in  the  amalgam. 


330  THE    TECHNICAL,   PROCEDURES   IN    FILLING    TEETH. 


PORCELAIN  AND  GOLD  INLAYS. 

AT  the  present  time  porcelain  and  gold  inlays  are  in  the  devel- 
.  opmental  stage  and  discussion  is  more  suited  to  the  general 
journal  literature  than  to  books.  The  probabilities  are  that  any- 
thing written  now,  will,  within  a  very  few  years,  become  obsolete 
by  reason  of  improvements  and  changes  of  methods  of  procedure. 
The  importance  of  the  subject  may  become  much  greater  than 
now  by  reason  of  important  discoveries  or  improvement  of 
methods,  or  with  further  experience  may  become  much  less  than 
now  appears  probable.  The  usefulness  of  inlays  may  possibly 
prove  to  be  confined  to  a  very  narrow  field.  At  present,  how- 
ever, there  are  indications  that  they  will  continue  to  command 
wide  attention.  The  inlay  is  being  developed  by  quite  a  liberal 
number  of  enthusiastic  men  who  believe  there  is  a  great  future 
for  inlays  of  the  various  types.  More  time,  however,  is  neces- 
sary to  determine  the  actual  usefulness  of  the  inlay  to  our  people, 
particularly  as  to  whether  this  will  become  general  or  be  con- 
fined to  a  few  special  lines,  such  as  for  the  desirable  esthetic 
effects  of  porcelain  in  exposed  positions.  For  these  reasons 
an  exhaustive  treatment  of  the  subject  will  not  be  undertaken 
in  this  book.    General  statements  only  will  be  made. 

Inlay  work  must,  as  yet,  be  regarded  as  in  its  infancy.  It 
has  not  yet  reached  its  full  development  as  to  the  best  plans  of 
prosecuting  the  work,  nor  has  its  jiower  of  controlling  recurrence 
of  decay  been  fully  determined.  While  this  remains  true,  any- 
thing that  may  be  said  regarding  the  selection  of  cases  for  inlay 
work  must  be  regarded  as  tentative  and  subject  to  such  modifi- 
cation as  future  developments  may  require.  The  indications 
at  the  present  time  seem  to  be  that  the  power  of  the  inlay  to 
control  caries  will  be  much  less  than  well  planned  and  well 
made  gold  fillings.  For  the  most  part,  those  who  have  made 
inlays,  whether  of  gold  or  porcelain,  have  indulged  in  very  wide 
cutting,  which  has  had  the  effect  of  laying  the  cavity  margins 
in  lines  in  which  caries  does  not  occur,  and  have  compared  the 
results  with  gold  fillings  made  without  proper  care  in  the  laj"^- 
ing  of  cavity  margins  in  lines  of  immune  areas.  The  inlay  is 
not  capable  of  the  same  quality  and  kind  of  anchorage,  and  in 
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most  instances  is  less  securely  placed  than  a  correctly  made 
metallic  filling.  The  cement  used  in  securing  the  inlay  in  ])osi- 
tion  is  often  very  unreliable,  and  even  when  it  holds  well,  it  is 
subject  to  waste  about  its  margins,  which  gives  rise  to  roughness 
and  lodgment  of  debris.  The  enamel  margins  of  the  cavity  can 
not  be  prepared  in  the  best  form  to  stand  when  porcelain  is  used, 
and  both  these  and  the  margins  of  the  inlay  are  liable  to  become 
chipped  and  roughened,  all  of  which  tend  to  invite  recurrence 
of  decay.  This  can,  to  some  extent,  be  modified  by  placing  the 
cavity  margins  near  the  axial  angles  of  the  teeth,  where  they 
will  be  best  cleaned  by  the  excursions  of  food  in  chewing.  The 
same  thing  can  and  should  always  be  done  in  the  cavity  prepara- 
tion for  gold  and  amalgam  fillings.  But  whatever  the  useful- 
ness of  the  inlay  may  be  in  the  future,  time  will  be  required  for 
its  determination.  Therefore,  for  the  present,  great  care  should 
be  exercised  in  the  selection  of  cases. 

SELECTION    OF    CASES    FOR    PORCELAIN    AND    GOLD    INLAYS. 

First.  Those  cases  most  prominently  demanding  esthetic 
consideration.  Porcelain  should  be  used.  We  should  confine 
our  selection  to  cavities,  which,  if  filled  with  gold,  would  show  so 
much  gold  as  to  materially  injure  the  facial  expression  of  the 
individual.  This  may  again  be  defined  as  any  showing  of  gold 
that  will  call  prominently  the  attention  of  associates,  or  in  public 
singers  and  speakers  the  attention  of  an  audience.  Many  per- 
sons will  prefer  the  more  esthetic  appearance  of  neatly  made 
inlays  for  the  time,  running  the  risk  of  greater  mutilation  of  the 
teeth  by  decay  in  the  future.  For  the  most  part,  these  will  be 
young  adults  or  those  not  long  past  maturity. 

Second.  Those  cases  in  which  the  apparent  immunity  to 
decay  is  such  as  to  give  the  greatest  promise  of  permanence. 
Porcelain  should  be  used  when  prominently  exposed  to  view,  but 
cast  gold  should  be  preferred  in  all  other  positions.  There  are 
many,  especially  among  those  of  mature  age,  if  we  know  how  to 
select  them,  for  whom  inlays  may  be  made  with  much  certainty  of 
success  so  far  as  danger  of  recurrence  of  decay  is  concerned. 

Third.  Cases  in  which  gold  filling  is  contra-indicated  on 
account  of  injury  to  the  peridental  membranes  through  disease 
that  renders  the  malleting  required  for  the  condensation  of  gold 
unusually  painful  or  positively  injurious.  These  conditions 
occur  in  both  the  front  and  the  back  teeth.  Porcelain  should  be 
used  when  prominently  exposed  to  view,  otherwise  gold  inlays. 
Recurrence  of  decay  is  not  to  be  expected,  as  the  general  condi- 
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tion  of  body  in  which  disease  of  the  peridental  membrane  occurs 
and  in  which  the  teeth  decay  are  rarely  seen  together,  or  at  the 
same  period  of  life.  Therefore,  as  the  weakened  membranes 
should  not  be  tortured  by  the  malleting  of  gold,  the  inlay  should 
be  chosen  on  all  proper  occasions. 

Fourth.  Cases  in  the  back  teeth  in  which  there  is  great 
loss  of  tooth  substance,  in  which  crowns  or  very  large  amalgam 
fillings  have  formerly  been  used,  but  in  which  inlays  may  be 
anchored.  Metallic  inlays  should  be  used.  Cases  are  continually 
occurring  in  any  considerable  practice,  usually  where  fillings 
placed  years  before  have  broken  away  and  in  which  very  much  of 
the  crown  of  the  tooth  is  gone,  making  a  large  filling  necessary. 
A  gold  filling  is  practically  prohibited,  because  of  the  malleting, 
and  yet,  anchorage  for  an  inlay  may  be  had.  In  many  of  these 
cases  a  well  constructed  inlay  may  be  used  instead  of  a  large 
amalgam  filling  or  a  crown. 

The  first  and  principal  objection  to  gold  filling  is  the 
unsightly  appearance  of  large  fillings  in  the  front  teeth,  par- 
ticularly of  young  adults,  who  are  much  in  social  life,  and  those 
who  are  much  before  the  public  as  singers  or  speakers.  Not- 
withstanding this,  gold  fillings  have  done  excellent  service  in 
the  past  in  saving  teeth  that  were  badly  decayed,  and  we  may 
rest  assured  that  our  communities  will  give  up  little  of  the  more 
substantial  benefits  derived  from  gold  for  the  more  esthetic 
appearance  offered  by  porcelain.  Porcelain  must  prove  itself 
the  equal  of  gold  in  saving  teeth  from  decay,  or  it  will  speedily 
be  consigned  to  a  few  special  uses,  or  to  use  in  a  few  selected 
classes  of  cases. 

Whether  or  not  a  porcelain  inlay  will  give  a  better  appear- 
ance than  a  gold  filling  in  any  particular  case,  will  depend  upon 
the  comparative  neatness  of  the  adaptation  to  esthetic  condi- 
tions in  the  two  cases.  A  gold  filling  in  view  always  declares 
itself  without  question  and  is  a  decided  blemish  if  not  neatly 
done.  When  well  done  and  in  good  form,  it  gives  an  expression 
of  neatness  and  good  taste  that  does  much  to  obliterate  the  very 
unesthetic  sensation  of  "a  patch."  On  the  other  hand,  a  porce- 
lain inlaj^  that  is  ever  so  little  out  of  form,  or  off  color,  or  shows 
a  dark  cement  line,  so  that  it  is  noticed  as  something  wrong,  is  a 
blemish  undefined  and  questioned  by  every  observer.  Nothing 
violates  esthetic  principles  more  radically  than  this  condition 
of  question.  Therefore,  the  porcelain  inlay,  to  be  successful 
from  the  esthetic  standpoint,  must  be  unseen.  It  must  be  prac- 
tically perfect  work,  or  the  well  made  gold  filling  is  better  from 
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the  esthetic  point  of  view.  It  is  for  this  reason,  very  largelj% 
that  the  porcelain  inlay  is  not  to  be  used  in  teeth  from  which 
the  pulps  have  been  removed.  If  the  inlay  be  adjusted  ever  so 
nicely  and  the  tooth  becomes  opaque  later,  the  inlay  will  be  off 
color  and  become  a  blemish  that  will  be  worse  than  the  showing  of 
a  gold  filling.  When  the  pulp  has  been  removed  from  a  tooth 
and  the  root  canal  filled  under  favorable  conditions,  I  should  not 
hesitate  to  place  a  porcelain  inlay,  for  T  should  not  expect  an 
amount  of  discoloration  that  would  be  noticeable.  If,  however, 
the  tooth  had  come  to  me  with  a  dead  and  decomposing  pulp, 
with  abscess,  or  with  the  root  canal  open  to  the  saliva,  I  should 
expect  discoloration  that  would  prohibit  the  use  of  porcelain. 

Preparation  of  Cavities  for  Inlays. 

In  the  preparation  of  cavities  for  inlays,  the  general  prin- 
ciples of  procedure  are  the  same  as  described  and  illustrated  in 
this  volume  for  other  fillings  in  securing  outline  form,  resistance 
form,  removal  of  decay,  and  in  the  use  of  instruments  for  all  of 
these  purposes.  The  retention  form  is  different.  No  convenience 
form  is  necessary  other  than  wall  inclinations  that  are  absolutely 
necessary  for  the  removal  of  the  matrix  or  model.  The  finish 
of  the  enamel  wall  is  different  for  porcelain.  In  the  main,  the 
cavities  should  be  of  the  same  outward  form,  except  when  cer- 
tain extensions  and  enlargements  must  be  made  in  case  por- 
celain inlays  are  to  be  used,  in  order  to  obtain  a  greater  bulk  of 
porcelain  for  strength.  The  preparation  for  retention  is  dif- 
ferent in  that  the  inlays  are  cemented  in  place  and  the  cavity 
walls  must  be  so  cut  that  a  perfect  impression  may  be  drawn 
from  them  without  in  any  wise  marring  its  form.  This  is  nec- 
essary in  order  that  the  inlay  may  be  correctly  made  and  placed 
in  the  cavity.    Other  changes  are  not  necessary. 

Many  devotees  of  porcelain  inlay  work  quickly  forgot  all 
of  their  previous  conservatism  in  cutting  away  valuable  tooth 
material  and  swung  to  greater  width  of  cutting  than  the  most 
enthusiastic  of  those  practicing  extension  for  prevention  had 
ever  done,  and  with  much  less  regard  for  correct  cavity  outline. 
This  extravagance  needs  correction  and  toning  down  to  reason- 
able and  correct  lines  that  will  have  more  regard  for  the  struc- 
ture of  the  enamel  and  the  direction  of  its  rods  in  the  different 
positions  on  the  surfaces  of  the  teeth.  This  is  necessary  in  order 
that  there  may  be  less  chipping  of  the  margins  of  both  the  enamel 
and  the  inlay  when  porcelain  is  used.  In  the  bicuspids  and 
molars,  all  proximal  cavities  involve  the  occlusal  surface,  and  in 
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the  few  cases  in  which  porcelain  should  be  used  in  such  cavities, 
the  margins  should  be  cut  squarely  outward  over  the  marginal 
ridges,  from  a  central  point  chosen  in  the  occlusal  portion. 
They  should  then  follow  the  long  axis  of  the  tooth  on  all  of  the 
occlusal  half  or  two-thirds  of  the  length  of  its  crown.  It  is  on 
these  lines  that  the  enamel  margin  prepared  at  right  angles  to 
its  surface  can  nearest  meet  right  angles  in  the  margins  of  the 
porcelain  inlay,  and  yet  be  cut  in  the  line  of  the  length  of  the 
enamel  rods.  This  will  give  the  enamel  a  stronger  margin 
Also,  in  that  case,  the  excursions  of  food  under  stress  in  chew- 
ing will  be  along  the  length  of  the  joints,  and  will  keep  them 
cleaner  with  the  least  tendency  to  chipping.  When  the  margins 
are  laid  diagonal  to,  or  across,  these  lines,  excursions  of  food 
under  more  or  less  stress  cross  them  and  there  is  increased 
chipping  with  less  cleanliness. 

In  preparing  cavities  for  gold  inlays,  there  seems  to  be  no 
reason  for  changing  the  cavity  outlines  materially  from  the 
forms  illustrated  in  this  volume,  except  as  this  may  be  required 
to  remove  the  impression  and  set  the  inlay.  They  will  need 
modification  only  in  the  matter  of  retention.  In  this  it  must 
not  be  forgotten  that  the  inlay  depends  only  on  the  cement  for 
retention.  No  grasp  of  the  cavity  walls,  such  as  may  be  had  on 
gold  fillings,  can  be  had  upon  the  inlay.  To  make  amends  as 
far  as  possible  for  this  difference  in  rigidity  of  placement,  the 
cavities  should  be  as  deep  as  practicable  to  increase  their  sta- 
bility. 

Class  1.  Cavities  beginning  in  pits  and  fissures.  Porce- 
lain AND  GOLD  INLAYS.  There  does  not  seem  to  be  much  indica- 
tion for  inlays  in  occlusal  surfaces,  yet  there  are  some  conditions 
which  have  been  noted  in  which  they  are  desirable.  The  rule  is, 
that  cavities  in  occlusal  surfaces  are  easily  and  quickly  filled 
with  gold  foil  or  amalgam,  and  that  these  fillings  are  very  effec- 
tive. Further,  they  are  so  much  out  of  sight  that  there  is  no 
special  reason  for  using  porcelain.  If  inlays  are  used  in  occlusal 
surfaces,  they  should  generally  be  gold  inlays,  seldom  porcelain. 
The  only  other  cavities  of  this  class,  in  which  porcelain  might  be 
indicated,  are  the  buccal  pits  in  molars.  For  these,  however, 
gold  foil  is  generally  to  be  preferred. 

There  seems  to  be  a  serious  objection  to  the  use  of  porce- 
lain inlays  in  these  surfaces  for  people  in  whom  there  is  still 
a  strong  tendency  to  caries,  especially  those  who  use  their  teeth 
vigorously,  because  of  chipping  of  the  margins  and  a  repro- 
duction of  the  conditions  for  the  beginning  of  decay. 
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In  order  to  make  porcelain  inlays,  the  margins  of  which 
will  stand  best,  the  cavo-surface  angle  of  the  margins  of  both 
the  cavity  wall  and  of  the  porcelain  inlay  must  be  right  angles, 
never  acute  angles.  This  requires  that  in  the  preparation  of 
the  cavity,  the  dentin  and  enamel  walls  be  cut  at  right  angles 
with  the  surface  of  the  tooth  and  that  these  shall  not  be  beveled. 
This  is  a  condition  very  difficult  and  often  impossible  to  obtain 
upon  the  very  irregular  forms  of  the  occlusal  surfaces.  If  we 
bevel  the  cavo-surface  angle,  or  leave  it  obtuse  in  cutting  the 
cavity  wall,  which  must  generally  be  done  on  the  slopes  of  the 
central  fossa,  it  must  be  joined  by  an  acute  angle  of  porcelain. 
This  acute  angle  of  porcelain  is  very  liable  to  break  away  under 
the  stress  of  mastication,  even  if  the  inlay  can  be  set  without 
chipping  it.  In  positions  in  which  both  may  be  finished  at  right 
angles,  both  are  still  liable  to  chip  at  any  point,  tmless  there 
should  be  no  occluding  tooth.  First,  the  cement  will  wear  away 
a  little,  then  the  angle  of  the  enamel  wall  or  porcelain  wall,  or 
both,  will  chip  a  little,  thus  exposing  more  cement,  and  so  the 
process  goes  on  until  the  conditions  for  the  recurrence  of  decay 
are  produced. 

With  the  metallic  inlay,  there  is  no  objection  to  beveling 
the  cavo-surface  angle,  as  the  margins  of  cast  gold  are  very 
strong,  can  be  more  closely  fitted  and  can  be  depended  upon  to 
stand  the  stress  of  mastication.  They  are,  therefore,  to  be  pre- 
ferred to  porcelain  in  these  positions. 

In  preparing  occlusal  surface  cavities  for  gold  inlays,  the 
walls  must  be  so  cut  that  they  will  flare  out  a  little  from  the  pulpal 
wall  to  the  orifice  of  the  cavity,  just  enough  so  that  a  matrix 
or  impression  fitted  to  every  part  of  the  cavity  walls  will  be 
easily  withdrawn.  Otherwise  than  this,  there  should  be  but 
little  change  from  the  preparation  for  gold  fillings. 

As  porcelain  in  small  masses  is  frail  and  very  liable  to 
breakage,  the  cavities  prepared  for  porcelain  inlays  should  be  as 
deep  as  the  conditions  will  allow,  in  order  to  give  more  strength 
to  the  inlay.  We  should  not  simply  follow  deep  grooves  to  a 
point  that  will  make  a  good  finish  and  fill  these  with  little  arms 
of  filling  material,  as  we  may  do  with  metal,  for,  with  porcelain, 
these  will  break.  We  must,  therefore,  cut  the  occlusal  surface 
boldly  away  to  include  such  grooves.  For  the  cast  inlay,  this 
depth  of  cavity  is  not  required  because  of  lack  of  strength  of  the 
inlay,  but  it  is  required  to  reduce  the  danger  of  displacement. 

Class  2.  Cavities  in  the  proximal  surfaces  of  bicuspids 
AND  MOLAR.e;.     PoRCELAiN  INLAYS.    With  the  experience  thus  far 
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had  with  porcelain  inlays,  it  may  be  said  that  the  general  rule 
should  be  that  cavities  occurring  in  the  proximal  surfaces  of  the 
bicuspids  and  molars  should  be  filled  with  metal  —  gold  or  amal- 
gam. But  some  cases  occur,  especially  in  the  upper  bicuspids 
and  less  frequently  in  the  upper  first  molars,  in  which  decay 
has  so  undermined  the  mesial  portion  of  the  buccal  cusp,  and 
the  prominence  of  the  teeth  is  such  that  a  gold  filling  will  be 
unsightly  when  the  undermined  enamel  wall  has  been  properly 
cut  away  in  the  preparation  of  the  cavity.  These  cases  seem  to 
call  for  porcelain  inlays  for  the  better  esthetic  effect.  The 
general  rules  for  the  preparation  of  such  cavities  for  porcelain 
inlays  will  be  almost  the  same  as  for  gold,  including  the  same 
form  of  step,  except  that  there  must  be  no  beveling  of  the 
cavo-surface  angle  in  any  of  its  parts,  except  along  the  gingival. 
Neither  should  there  be  any  undercuts  or  convenience  points, 
such  as  are  made  for  starting  gold  fillings.  Margins  running 
from  the  occlusal  surface  over  the  marginal  ridges  should  extend 
outward  from  a  central  point,  being  cut  at  right  angles  with  the 
surface  of  the  tooth  at  every  point,  for,  in  this  case,  they  will  be 
parallel  with  the  length  of  the  enamel  rods.  See  Figures  105-107. 
In  the  mesial  portion  of  the  cavity,  the  buccal  and  lingual  dentin 
walls  should  be  cut  in  a  line  with  the  long  axis  of  the  tooth  or 
flared  only  enough  toward  the  occlusal  so  that  a  matrix  or  impres- 
sion may  be  easily  removed  to  the  occlusal.  The  gingival  dentin 
wall  should  be  perfectly  flat,  in  the  horizontal  plane,  and  as 
broad  as  the  conditions  will  allow,  in  order  to  give  the  firmest 
possible  seat  to  support  the  inlay.  The  occlusal  portion  of  the 
cavity  and  the  step  should  be  prepared  on  the  general  principles 
laid  down  in  the  preparation  for  inlays  in  occlusal  surfaces.  In 
this  case,  however,  it  becomes  especially  important  that  the  step 
in  the  occlusal  portion  of  the  tooth  be  so  pi'epared  that  a  slightly 
dovetailed  form  be  made  to  better  support  the  inlay  from  being 
displaced  toward  the  proximating  tooth.  This  step  should  be  as 
broad  and  deep  as  the  conditions  will  allow,  in  order  to  give  the 
greatest  possible  strength  to  the  inlay,  and  the  dovetail  should 
be  so  cut  that  a  matrix,  snugly  fitted  to  its  walls,  will  readily 
slip  out  to  the  occlusal. 

In  case  the  cusp  of  the  tooth  has  been  so  weakened  by  decay 
as  to  be  in  serious  danger  of  being  broken  by  the  force  of  the 
occlusion,  it  should  be  cut  away  at  once.  In  some  cases,  this 
cutting  may  extend  only  just  over  the  point  of  the  cusp  enough 
to  give  a  good  body  of  porcelain  on  the  cusp.  At  this  point  the 
enamel  rods  are  so  inclined  toward  the  cusp  that  the  cleavage  will 
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allow  of  a  somewhat  acute  cavo-surface  angle  that  will  be  strong 
and  safe.  See  Figiires  105-107.  In  that  case,  the  porcelain,  after 
rounding  over  the  cusp,  may  have  a  strong  obtuse  angle  against 
the  enamel.  Other  cases  will  not  be  favorable  for  this  and  will 
require  that  more  of  the  cusp  be  cut  away  in  order  to  give  suffi- 
cient strength,  possibly  to  one-third  or  one-half  the  length  of  the 
tooth.  In  this  latter  case,  unless  the  pulp  of  the  tooth  has  been 
removed,  it  will  become  very  difficult  to  obtain  sufficient  anchor- 
age in  bicuspids  because  of  the  lack  of  sufficient  tooth  sub- 
stance. It  will  sometimes  be  better  to  remove  the  pulp  in  order  to 
use  the  pulp  chamber  for  additional  anchorage.  Then  the  horns 
of  the  pulp  chamber  may  be  cut  out  to  the  occlusal  for  the  pur- 
pose of  forming  the  anchorage,  and  the  whole  length  used  to  a 
level  with  the  gingival  wall. 

If  there  is  a  mesio-occluso-distal  cavity  in  a  bicuspid  from 
which  the  pulp  has  been  removed,  both  cusps  may  be  cut  away 
about  one-third  the  length  of  the  tooth  and  a  porcelain  inlay 
built  up  that  will  replace  the  entire  occlusal  surface.  In  such  a 
case,  the  greatest  care  must  be  exercised  in  forming  the  anchor- 
age, and  also  in  so  arranging  the  detail  of  the  cavity  form  that 
the  body  of  the  porcelain  inlay  will  be  particularly  thick  and 
strong. 

In  these  cases  it  is  supposed  that  the  operator  has  destroyed 
and  removed  the  pulp  of  the  tooth  himself  under  conditions  that 
will  certainly  prevent  the  future  discoloration  of  the  remain- 
ing parts  of  the  tooth ;  or  under  conditions  in  which  no  products 
of  decomposition  have  found  their  way  into  the  dentin.  In  any 
ease  where  there  has  been  abscess,  or  in  which  the  pulp  chamber 
has  been  open  to  the  fluids  of  the  mouth,  we  may  expect  that 
products  of  decomposition  have  been  absorbed  into  the  dentin 
which  will  cause  more  or  less  discoloration  and  destroy  the 
esthetic  effect  of  a  nicely  fitted  inlay.  With  the  condition  last 
mentioned,  it  is  better  to  cut  away  the  crown  and  replace  it  with 
a  porcelain  crown.  This  will  be  stronger,  if  well  done,  and  will 
not  be  subject  to  discoloration.  As  a  general  principle,  it  is 
wrong  to  place  j)orcelain  in  any  jjulpless  tooth,  because  of  the 
liability  of  the  tooth  changing  color.  A  gold  filling  or  gold  inlay 
is  better.  It  is  a  principle,  as  has  been  stated  above,  in  esthetic 
appearance  that  a  thing  off  the  normal  that  declares  its  true 
character  at  once  is  better  than  one  that  places  the  observer  in 
doubt.  This  is  just  what  a  porcelain  restoration  a  little  off  color 
always  does. 

Gold  inlays.    The  preparation  of  proximal  cavities  in  the 
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bicuspids  and  molars  for  gold  inlays  should  be  the  same  as  for 
porcelain,  with  the  exception  that  the  cavo-surface  angle  should 
be  beveled  the  same  as  for  a  gold  filling.  There  should  be  good 
depth  in  the  step  portion  and  also  a  dovetail  to  give  the  best 
retention  form. 

Gold  inlays  are  much  oftener  indicated  than  porcelain  in 
cavities  of  this  class,  principally  on  account  of  the  fact  that  the 
gold  inlay  permits  of  a  strong  and  safe  cavo-surface  angle  of  the 
enamel  wall,  and  the  inlay  itself  presents  a  margin  which  will  not 
be  injured  by  the  occlusion  of  the  teeth  of  the  opposite  jaw. 

Class  3.  Cavities  in  the  proximal  surfaces  or  the  incis- 
ors AND  CUSPIDS,  which  DO  NOT  REQUIRE  THE  REMOVAL  AND  RESTORA- 
TION OF  THE  INCISAL  ANGLE.      PoRCELAIN  INLAYS.      In  tMs  CaSC  the 

preparation  for  placing  the  rubber  dam  will  be  the  same  as  for 
gold  fillings.  Generally  the  separation  for  gaining  space  between 
the  teeth  will  be  the  same,  and  about  the  same  amount  of  room 
will  be  required.  But  there  will  be  many  cases  occurring  where 
the  cavities  are  large  and  extend  far  to  the  gingival,  in  which  the 
claws  of  the  separator  will  be  in  the  way  of  the  margins  of  the 
matrix  that  must  be  fitted  to  the  walls  of  the  cavity  and  also 
to  all  parts  of  the  surface  of  the  tooth  about  its  borders.  In 
such  cases,  the  Perry  separator  should  be  placed  and  a  part  of 
the  preparation  of  the  cavity  made  at  the  first  sitting.  The 
space  gained  by  the  separator  should  be  as  great  as  is  consistent 
with  safety  to  the  membranes  of  the  teeth.  Then  the  cavity 
formed  should  be  filled  temporarily  with  gutta-percha,  extend- 
ing firmly  against  the  proximating  tooth  in  such  form  as  to  main- 
tain, after  the  removal  of  the  separator,  the  full  separation  that 
has  been  gained.  This  should  remain  in  place  several  days, 
when,  at  the  next  sitting,  the  gutta-percha  may  be  removed  and 
the  teeth  will  remain  apart,  without  the  separator,  long  enough 
to  complete  the  operation.  In  a  few  cases  it  may  be  required 
that  this  be  done  the  second  time  to  gain  sufficient  space. 

This  separation  may  also  be  obtained  by  the  older  methods 
of  separation  with  rubber  wedges  or  other  means  of  slow  wedg- 
ing, but  these  cause  so  much  more  soreness  of  the  teeth,  and  so 
much  more  pain  and  trouble  to  the  patient,  that  the  more  con- 
venient Perry  separator  should  generally  be  employed. 

The  first  thing  to  be  considered  in  the  preparation  of  prox- 
imal cavities  in  the  front  teeth  for  porcelain  inlays,  is  the  fact 
that  the  inlay  must  be  inserted  in  one  piece,  and  as  the  teeth 
can  not  be  separated  sufficiently  for  the  inlay  to  be  inserted  in 
the  direction  of  the  orifice  of  the  cavity  as  prepared  for  gold 
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filling,  the  cavity  must  be  so  cut  that  it  may  be  inserted  from 
either  the  labial  or  the  lingual.  This  requires  that  one  of  these 
walls  be  cut  away  to,  or  almost  to,  a  level  labio-lingually  with  the 
axial  wall,  less  the  room  the  opening  of  the  embrasures  between 
the  teeth  will  give  for  slipping  the  inlay  in  at  an  angle,  which 
will  be  of  value  in  a  certain  proportion  of  cases.  Therefore,  in 
each  case  a  choice  must  first  be  made  as  to  which  of  these  walls 
must  be  removed.  Generally,  this  will  depend  upon  the  direction 
and  extent  of  the  decayed  area.  If  the  decay  has  burrowed 
mostly  to  the  labial,  leaving  a  large  portion  of  the  labial  enamel 
plate  unsupported  and  much  weakened,  this  wall  should  be 
removed  boldly  to  a  level  with  the  axial  wall,  or  to  such  an  extent 
that  the  opening  of  the  labial  embrasure  will  allow  the  inlay  to 
slip  into  place.  As  much  of  the  lingual  wall  should  be  retained 
as  is  consistent  with  good  strength  and  a  suflScient  extension  to 
make  the  case  good  against  recurrence  of  decay.  If  the  lingual 
wall  is  decayed  most  and  much  the  weaker,  this  wall  should  be 
removed  and  the  preparation  made  for  the  insertion  of  the  inlay 
from  the  lingual,  retaining  as  much  of  the  labial  wall  as  is  con- 
sistent with  proper  strength.  At  this  point  I  should  warn 
the  student  that  a  porcelain  inlay  must  not  be  cemented  against 
unsupported  enamel  in  any  position  exposed  to  view,  because  the 
cement  is  opaque,  and  this  opacity,  showing  through  the  trans- 
parent enamel  on  the  labial  surface,  will  destroy  the  harmony  of 
color  that  we  depend  upon  for  a  good  esthetic  effect.  In  either 
case  the  gingival  dentin  wall  and  the  incisal  dentin  wall  should 
be  cut  about  parallel  with  each  other,  though  a  very  slight 
undercut  of  the  incisal  wall  may  give  better  retention  when  the 
handling  of  the  matrix,  described  later,  can  be  managed.  If 
the  inlay  is  to  be  inserted  from  the  labial,  the  gingival  and  the 
incisal  walls  should  be  so  cut  that  they  will  open  in  the  labial 
direction  just  enough  so  that,  in  pushing  the  inlay  into  place, 
it  will  tend  to  close  upon  the  cement  between  it  and  both  of  these 
walls  in  such  a  way  as  to  secure  the  perfect  cementing  of  these 
joints.  In  these  cavities  the  greatest  difficulty  is  found  in  adapt- 
ing the  platinum  matrix  to  the  walls  of  the  cavity  and  to  the 
surface  of  the  tooth  about  the  cavity  margins  and  to  have  space 
in  which  this  may  be  removed  from  the  cavity  without  danger 
of  so  bending  it  as  to  change  its  form.  This  will  often  require 
more  separation  than  that  required  for  the  insertion  of  the  inlay 
and  will  occasionally  call  for  excessive  separation  or  excessive 
cutting  in  the  opening  of  the  cavity.  The  rule  should  be  that  the 
matrix,  after  being  loosened  from  the  cavity  walls,  should  read- 
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ily  slip  out  to  the  labial,  or  to  the  lingual,  and  that  the  overlaps 
upon  the  surface  of  the  tooth  that  interfere  with  this  movement 
should  be  cut  as  short  as  practicable. 

For  convenience  in  all  parts  of  this  operation,  the  labial 
opening  of  the  cavity  is  much  the  preferable  one,  and  should 
be  chosen  whenever  the  final  results  can  be  made  as  good.  The 
manipulation  in  this  preparation  becomes  especially  easy  when 
the  work  is  done  from  the  labial,  on  account  of  the  broad  and 
direct  approach  to  all  parts  of  the  cavity.  Very  much  of  the 
work  of  preparation  may  be  conveniently  done  with  chisels  and 
burs.  This  must  be  so  managed  that  the  cavo-surface  angle 
of  the  cavity  shall  be  a  right  angle  in  all  of  its  parts,  or  as  near 
an  approach  to  this  as  the  direction  of  the  enamel  rods  will  allow 
and  at  the  same  time  subserve  other  requirements. 

It  should  always  be  made  a  special  object  to  so  cut  the  cav- 
ity wall  that  its  marginal  edge  shall  be  presented  directly  toward 
the  observer  at  the  most  important  position  of  observation,  for, 
in  this  position,  the  cement  shows  least.  If  it  is  not  so  placed, 
the  seam  of  the  opaque  cement  will  show  through  either  the 
porcelain  or  the  tooth  tissue,  both  of  which  are  translucent,  and 
destroy  that  harmony  of  color  which  goes  to  make  up  a  good 
esthetic  effect. 

The  cavity  wall  forming  this  angle  should  be  trimmed  per- 
fectly smooth  with  keen-edged  chisels,  used  with  a  very  light 
planing  motion  as  nearly  parallel  with  the  length  of  the  mar- 
gin as  possible,  being  careful  that  the  angle  is  perfectly  sharp. 
Often,  especially  in  the  incisal  portion  of  the  cavity,  this  enamel 
margin,  if  finished  at  right  angles  with  the  tooth's  surface,  will 
be  exceedingly  frail  and  easily  chipped,  and  requires  the  most 
delicate  handling,  both  in  its  final  preparation  and  in  the  fitting 
of  the  matrix.  In  this  case  it  is  better  to  incline  it  in  the  direc- 
tion of  the  length  of  the  enamel  rods  and  run  the  risk  of  chipping 
the  sharper  edge  of  the  inlay. 

Gold  inlays  are  not  indicated  in  cavities  of  this  class,  except 
in  cases  in  which  the  condition  of  the  peridental  membrane  is 
such  as  to  interfere  with  malleting  foil. 

Class  4.    Cavities  in  the  proximal  surfaces  of  incisors 

WHICH  do  require  THE  REMOVAL  AND   RESTORATION   OF  THE   INCISAL 

ANGLE.  Porcelain  inlays.  There  is  no  other  place  in  operative 
dentistry  in  which  esthetic  considerations  call  more  loudly  for 
restorations  with  porcelain  than  in  the  building  up  of  lost  angles 
of  the  incisors.  However  desirable  this  may  be,  the  success  thus 
far  in  retaining  porcelain  restorations  continues  to  be  disap- 
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pointing.  While  this  expresses  an  estimate  of  the  general  result, 
a  considerable  number  of  cases  have  been  successful  for  a  suf- 
ficient length  of  time  to  show  that  some  that  are  especially  favor- 
able to  this  class  of  restoration  should  be  undertaken.  But  it 
must  be  distinctly  understood  that  the  strength  of  anchorage 
that  may  be  had  in  restorations  with  gold  foil  can  not  be  had 
with  porcelain.  The  cases  must  be  chosen  from  those  giving 
the  greatest  opportunity  for  such  anchorage  as  is  fitted  for  the 
special  forms  of  anchorage  best  adapted  to  secure  porcelain  in 
position.  Much  trial  has  been  made  to  determine  this,  but  it  is 
yet  doubtful  if  the  best  plan  possible  has  been  developed.  Gen- 
erally the  choice  should  be  between  a  porcelain  restoration  and 
an  artificial  crown.  Therefore,  with  patients  who  are  old  enough 
for  root  fillings  to  be  thoroughly  good,  if  the  porcelain  fails, 
there  is  no  actual  loss  to  the  tooth  by  the  trial,  for  the  artificial 
crown  can  be  placed  just  as  well  afterward  as  in  the  first 
instance.  In  many  cases  a  gold  foil  restoration  is  to  be  pre- 
ferred to  the  artificial  crown.  The  gold  restoration  has  a  much 
better  prospect  of  years  of  usefulness,  and,  as  with  the  porce- 
lain, an  artificial  crown  can  be  as  well  placed  after  its  failure  as 
in  the  first  instance. 

Gold  inlays  are  generally  not  indicated  in  cavities  of  this 
class,  except  in  cases  in  which  the  condition  of  the  peridental 
membrane  is  such  as  to  interfere  with  malleting  foil. 

Class  5.  Cavities  in  the  gingival  third  —  not  pit  cavities 
—  IN  the  buccal,  labial  or  lingual  surfaces  of  the  teeth. 
Porcelain  inlays.  Cavities  of  this  class,  particularly  those 
occurring  in  the  front  teeth,  when  they  are  much  exposed  to 
view,  are  especially  suitable  for  porcelain  inlays,  and  for  esthetic 
reasons  the  inlay  is  very  desirable. 

For  the  reception  of  the  inlay,  the  preparation  of  the  cav- 
ity should  be  different  from  that  prepared  for  gold  foil  in 
several  important  particulars.  Instead  of  being  as  shallow  as  the 
penetration  of  decay  will  ]3ermit,  it  should  be  cut  as  deep  as 
safety  to  the  pulp  will  allow,  so  as  to  give  as  much  body  of  por- 
celain as  practicable  to  give  greater  strength.  All  of  the  exten- 
sions should  be  the  same  as  when  gold  is  to  be  used,  and  the 
general  outline  should  be  the  same.  This  part  of  the  work  should 
be  done  in  the  same  way  as  described  in  the  preparation  of  cav- 
ities for  gold  fillings.  But  there  should  be  no  imdercuts  in  any 
part  of  the  cavity  nor  should  the  angles  with  the  axial  wall  be 
so  exactly  squared  out,  for  the  reason  that  it  is  more  difficult 
to  force  an  excess  of  cement  past  square  angles  in  setting  the 
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inlay.  It  is  better  that  tliese  angles  be  left  somewhat  rounded, 
as  would  be  done  with  a  round  bur  about  one  millimeter  in 
diameter,  or  with  a  12-5-12  or  12-5-23  hoe,  the  cutting  edge  of 
which  is  rounded  like  that  of  a  spoon.  From  this  the  walls 
should  be  finished  perpendicular  to  the  surface  of  the  tooth  at 
all  points.  So  finished,  the  incisal  and  gingival  walls  will  be 
very  nearly  parallel,  but  not  quite,  or  in  such  form  that  they 
will  flare  out  just  a  little  toward  the  orifice  of  the  cavity.  This 
should  be  just  enough  so  that  a  matrix  burnished  perfectly  to 
the  walls  of  the  cavity  in  every  part  will  be  easily  withdrawn. 
Generally  there  should  be  no  beveling  of  the  enamel  margins, 
for  it  usually  happens  in  the  cavities  of  this  class  that  the  direc- 
tions of  the  enamel  rods  where  the  margins  are  laid  are  very 
nearly  perpendicular  to  the  surface  of  the  tooth,  except  at  the  gin- 
gival, where  there  is  the  least  danger  of  chipping.  When  the  rods 
are  found  inclined  much  to  the  gingival,  it  will  be  best  to  make 
something  of  a  bevel  of  the  cavo-surface  angle  to  strengthen 
the  gingival  margin.  Also,  in  any  case  in  which  the  inlay  may 
extend  much  to  the  incisal,  a  moderate  inclination  of  the  enamel 
wall  toward  the  incisal  will  be  safer  than  to  cut  this  perpen- 
dicular with  the  surface  of  the  tooth.  In  placing  an  inlay,  we 
do  not  incur  the  same  liability  to  fracture  frail  enamel  margins 
as  in  malleting  gold  over  them,  but  to  leave  unsupported  short 
ends  of  enamel  rods  on  the  margins  is  to  invite  chipping.  The 
general  rule  should  be  to  cut  the  enamel  wall,  distinguishing 
this  part  from  the  dentin  wall,  in  the  line  of  the  enamel  rods 
without  bevel  of  the  cavo-surface  angle  and  to  take  great  care 
to  so  lay  the  cavity  margin  that  this  preparation  will  give  the 
least  bevel  practicable :  We  can  not  make  a  very  acute  edge  of 
porcelain  that  will  not  be  liable  to  chip  and  become  rough,  if 
indeed  we  can  set  it  in  the  cavity  without  chipping.  It  should 
be  made  as  nearly  a  right  angle  as  possible. 

Case.  Left  upper  central  incisor  with  labial  decay.  Cavity 
open  and  occupying  the  gingival  third  of  the  central  mesio-distal 
three-fifths  of  the  labial  surface.  When  the  tooth  is  dried,  it 
is  seen  that  there  is  a  line  of  injury  to  the  enamel  that  extends 
from  the  open  cavity  a  slight  distance  mesially  and  distally. 
These  lines  show  a  chalky  whitening  of  the  enamel  only;  but 
as  yet  there  is  no  loss  of  substance. 

Procedure.  All  overhanging  enamel  is  chipped  away  from 
the  incisal  portion  with  chisel  10,  using  the  palm-and-thumb 
grasp,  and  the  dentin  wall  squared  up  to  a  sufficient  depth.  Then 
with  the  same  chisel  the  gingival  wall  is  cut  away  to  sound  den- 
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tin,  again  using  the  palm-and-thumb  grasp  and  cutting  from 
mesial  to  distal.  This  wall  is  found  solid  and  clean  when  the 
cutting  has  approached  very  close  to  the  gingival  line,  leaving 
but  a  slight  band  of  enamel  —  enough,  however,  to  prevent  any 
wounding  of  the  attachment  of  the  peridental  membrane.  To 
the  mesial  and  distal,  the  cutting  is  also  carried  to  sound  dentin. 
But  the  superficial  injury  to  the  enamel  extends  much  farther 
than  the  decay  along  the  dento-enamel  junction,  and  this  must  be 
cut  differently.  A  one  millimeter  inverted  cone  bur  is  started 
into  the  dentin  close  to  the  free  margin  of  the  guiu,  and,  with  cut 
after  cut,  a  slot  is  formed  along  the  free  margin  of  the  gum  to 
the  mesio-gingival  angle  of  the  tooth  and  the  enamel  chipped 
away  to  the  incisal  of  the  slot.  This  undermining  and  chipping 
to  the  incisal  is  continued  until  the  incisal  wall  of  the  cavity 
forms  a  continuous  curve  of  an  arc  of  a  circle  a  little  larger  than 
the  curve  of  the  free  margin  of  the  gum.  The  cutting  to  the  distal 
is  extended  in  the  same  way.  On  removing  the  remaining  decay, 
from  the  deeper  part  of  the  cavity  with  the  spoons  15-8-12,  the 
pulp  is  found  protected  by  sound  dentin.  The  whole  cavity  is 
now  deepened  from  angle  to  angle  as  much  as  seems  safe  to  the 
pulp  of  the  tooth.  The  axial  wall  is  made  flat  in  order  that  the 
greatest  depth  of  wall  to  the  incisal  and  gingival  can  be  had  to 
sustain  the  inlay,  and  also  to  give  the  inlay  the  greatest  possible 
thickness  and  strength.  The  axio-gingival  and  axio-incisal  angles 
of  the  cavity  are  not,  however,  squared  up  with  the  inverted 
cone  but  are  prepared  with  a  one-millimeter  round  bur,  so  as  to 
give  a  slight  curve  to  the  angle  to  facilitate  the  passing  of  cement 
in  removing  the  excess  in  setting  the  inlay.  Then  the  walls  are 
cautiously  trimmed  to  form  with  the  chisel,  cutting  them  perpen- 
dicular to  the  surface.  Both  the  incisal  and  gingival  walls  being 
so  cut,  the  rounding  of  the  tooth  surface  gives  sufficient  diverg- 
ence to  allow  a  well-fitted  matrix  to  be  easily  withdrawn. 

Before  the  enamel  wall  is  finished,  the  rubber  dam  should 
be  in  position,  and  the  gingivae  should  be  pushed  and  held  well 
back  with  the  Hatch  clamp.  The  enamel  wall  to  the  incisal,  as 
distinguished  from  the  dentin  wall,  should  be  trimmed  with  a 
little  more  slope  outward  to  remove  short  ends  of  enamel  rods, 
causing  a  slightly  acute  margin  in  the  porcelain  inlay  in  pref- 
erence to  the  almost  certain  falling  away  of  exposed  short  ends 
of  the  enamel  rods.  The  gingival  enamel  wall  should  be  trimmed 
in  the  same  way,  and  the  entire  enamel  wall  should  be  made 
smooth  with  a  chisel  used  with  a  planing  motion. 

Gold  inlays  may  generally  be  used  in  buccal  gingival  third 
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cavities  in  the  bicuspids  and  molars,  instead  of  porcelain,  if 
inlays  are  to  be  used.  To  this,  however,  the  upper  first  bicus- 
pid, and  often  the  second  also,  are  exceptions.  In  persons  with 
very  mobile  features,  the  bicuspids  come  almost  as  prominently 
into  view  as  the  incisors  and  cuspids,  and  similar  esthetic  con- 
sideration is  demanded.  These  cavities  are  prepared  for  inlays 
on  similar  lines  to  those  described  and  illustrated  for  gold  fill- 
ings, observing  the  rules  for  so  forming  the  walls  that  the  matrix, 
or  impression,  for  the  inlay  may  be  withdrawn. 

The  Porcelain  Inlay. 

The  porcelain  inlay  having  been  determined  upon  and  the 
cavity  having  been  prepared  to  receive  it,  the  steps  in  its  produc- 
tion are  divided  into  three  distinct  parts:  The  production  of 
the  matrix  in  which  to  form  the  inlay;  forming  and  baking  the 
inlay,  and  setting  the  inlay  in  the  cavity. 

the  matrix. 

The  matrix  may  be  formed  by  any  one  of  several  methods, 
depending  partly  on  the  porcelain  used  and  partly  upon  the 
previous  experience  of  the  operator.  As  to  the  porcelain,  it  is 
prepared  in  the  form  of  powders  of  various  colors  and  shades, 
called  bodies,  the  ingredients  being  mixed  in  different  propor- 
tions by  the  different  makers,  producing  varieties.  These  dif- 
ferent varieties  fuse  at  different  temperatures.  By  common 
consent,  the  products  from  these  are  divided  into  high  fusing 
porcelains  and  low  fusing  porcelains.  All  of  those  that  fuse 
at  a  lower  temperature  than  pure  gold  are  called  low  fusing 
bodies,  while  those  that  fuse  at  a  higher  temperature  than  pure 
gold  are  called  high  fusing  bodies.  The  choice  of  low  fusing 
or  of  high  fusing  bodies  or  porcelains  for  the  particular  case 
controls  the  choice  of  the  material  for  the  matrix.  With  the 
low  fusing  body,  gold  may  be  used ;  with  the  high  fusing  body, 
platinum  must  be  used.  Gold  foil  of  the  weight  or  number  of 
60  is  much  easier  to  burnish  or  swedge  to  the  cavity  walls  than 
platinum  of  similar  weight,  because  of  the  greater  pliability  of 
the  gold. 

If  one  has  learned  to  use  the  platinum  matrix,  he  should 
have  no  special  difficulty  in  using  gold  later.  As  this  is  regarded 
as  one  of  the  difficult  steps  in  the  process,  it  should  be  practiced 
on  extracted  teeth  until  one  has  obtained  facility  in  handling 
the  material.  Cavities  on  the  axial  surfaces  of  the  teeth  being 
the  easier  of  management  in  this  part  of  the  work,  these  should 
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be  selected  first.  The  object  to  be  attained  is  to  fit  the  thin 
platinum  perfectly  to  the  walls  of  the  cavity  in  every  part  and 
to  the  surface  of  the  tooth  immediately  adjacent.  This  is  intended 
to  give  a  perfect  copy  of  the  cavity,  and  in  this  cavity  formed  in 
platinum  the  porcelain  inlay  is  formed  and  baked.  This  must 
be  so  perfectly  done  that  the  inlay  thus  molded  will  fit  the  cav- 
ity in  every  part  when  the  platinum  has  been  stripped  off.  This 
may  be  done  by  burnishing  the  platinum  to  the  walls  of  the  cavity 
in  the  tooth  itself,  or  by  taking  an  impression  of  the  cavity  and 
forming  a  model  upon  which  the  matrix  is  swedged.  Most  oper- 
ators seem  to  prefer  the  former  method,  except  in  cases  where 
large  restorations  are  to  be  made.  For  these  the  greatest  accu- 
racy may  be  obtained  by  first  swaging  and  afterward  burnish- 
ing the  matrix  in  the  cavity. 

The  platinum  prepared  for  this  purpose  by  the  dealers  is 
reduced  to  1-1,000  of  an  inch  in  thickness,  and  some  is  prepared 
thinner.  A  scrap  of  this  platinum  is  cut  that  will  not  only  cover 
the  cavity  well,  but  will  also  so  extend  beyond  the  cavity  mar- 
gins as  to  cover  some  portion  of  the  tooth  surface  surrounding 
the  cavity,  giving  room  for  the  "drawing  in"  that  will  occur 
in  forming  the  platinum  to  the  cavity  walls.  This,  having  been 
freshly  annealed  at  a  wJiite  heat,  is  laid  with  its  central  part  over 
the  cavity,  and  while  held  in  this  position,  this  central  portion  is 
pressed  down  into  the  cavity  with  a  little  ball  of  cotton  held  in 
the  pliers.  This  should  be  done  gently  and  cautiously  to  prevent 
tearing  the  platinum  by  too  great  a  strain  in  some  particular 
part.  In  doing  this,  press  the  cotton  ball  about  in  different 
directions,  allowing  the  edges  of  the  platinum  to  tip  up  some  to 
facilitate  the  sliding  of  the  platinum  down  into  the  cavity,  but 
not  so  much  as  to  form  folds  in  the  material  that  will  be  difficult 
to  smooth  out  later.  When  some  considerable  change  in  the 
form  of  the  platinum  has  been  produced,  it  should  be  removed 
from  the  cavity  and  again  annealed  at  a  white  heat  to  restore 
its  former  softness.  In  forming  platinum,  this  annealing  is  very 
important,  and  should  be  repeated  at  frequent  intervals  during 
the  progress  of  the  work.  The  platinum  is  stiffened  at  every 
bend  that  is  made  and  its  liability  to  tear  gi'eatly  increased.  The 
annealing  brings  it  back  to  its  former  state  of  softness,  and  if 
the  annealing  is  repeated  sufficiently  often,  and  the  work  pro- 
ceeds very  gently,  it  may  be  worked  into  almost  any  form  without 
tearing. 

After  the  annealing  it  is  to  be  returned  to  the  cavity  in 
exactly  the  same  position  it  previously  occupied  and  the  work 
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with  the  ball  of  cotton  repeated,  pressing  the  platinum  more  and 
more  closely  to  the  cavity  walls  at  each  annealing  until  the  cav- 
ity can  be  forced  full  of  cotton  over  the  matrix.  Then  the  mar- 
gins lying  on  the  surface  of  the  tooth  should  be  smoothed  down 
to  the  surface  of  the  tooth  with  a  steel  burnisher  used  lightly, 
being  careful  to  smooth  out  all  tendency  to  the  formation  of 
folds. 

An  examination  will  show  that  while  generally  the  platinum 
is  fitted  to  the  cavity  walls,  it  has  not  been  forced  perfectly  into 
the  angles.  It  should  again  be  annealed  and  returned  to  the 
cavity,  and  while  held  in  position  it  should  be  gradually  forced 
into  all  angles  with  a  smooth  steel  burnisher.  Burnishers  for 
this  work  are  provided  by  the  dealers  in  a  suitable  variety  of 
forms.  The  burnishing  may  be  facilitated  by  cutting  a  small 
band  from  rubber  dam  and  placing  this  over  the  tooth  so  as 
to  cover  the  matrix  and  hold  it  firmly  in  position.  A  small  hole 
should  have  been  cut  in  this  rubber  and  placed  immediately  over 
the  cavity  to  work  through.  This  rubber  will  prevent  any  tip- 
ping of  the  matrix  while  burnishing.  When  this  is  apparently 
complete,  reanneal  and  return  the  matrix  to  the  cavity,  and  when 
it  is  well  settled  into  position,  touch  it  at  different  points  with  the 
point  of  the  burnisher  and  look  carefully  for  any  springing  or 
tilting.  If  there  is  any,  the  part  where  this  occurs  is  not  perfectly 
fitted  and  must  be  burnished  down. 

Before  this  burnishing  is  finally  completed,  that  portion 
overlapping  the  surface  of  the  tooth  should  be  trimmed  fairly 
close  and  yet  left  sufficiently  long  to  show  very  plainly  the  cav- 
ity margins  and  form  of  the  surroimding  surface;  for  this  is 
the  guide  to  the  fullness  of  the  inlay.  It  is  often  well  to  leave 
one  convenient  point  a  little  long  to  facilitate  handling  with  the 
pliers.  When  the  finished  matrix  is  finally  removed  from  the 
cavity,  it  should  be  done  with  the  greatest  care  not  to  bend  it  in 
any  of  its  parts.  To  this  end,  it  should  be  very  carefully  teased 
out  until  well  loosened  from  its  bed,  when  it  may  be  carefully 
lifted  away  with  the  pliers.  The  pliers  for  this  purpose  should 
have  a  locking  device,  so  that  when  once  the  matrix  is  taken  up 
it  is  permanently  held.  The  matrix  is  now  ready  to  receive  the 
porcelain  body  for  baking. 

There  are  a  number  of  processes  in  which  the  impressions 
of  the  cavities  are  taken  and  the  inlays  swedged  over  these  as 
models,  or  in  which  a  reverse  of  the  impression  is  made  and  the 
inlay  formed  in  that. 

An  impression  of  the  cavity  may  be  taken  in  modeling  com- 
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pound  or  hard  wax  by  coating  the  walls  of  the  cavity  with  vaselin 
to  prevent  sticking,  and  may  be  removed  in  very  perfect  condi- 
tion if  allowed  to  first  become  fully  hard.  Either  of  these,  when 
reinforced  with  plaster,  may  be  used  to  swedge  upon  by  the  water 
bag  or  similar  swedging  devices  of  which  there  are  many  forms 
in  the  market.  Or  they  may  be  used  for  making  reverse  dies  by 
carefully  building  over  them  with  a  good  amalgam  and  allowing 
this  to  become  hard.  For  this  purpose  the  impression  is  usually 
set  in  a  form  with  plaster  of  paris,  which  gives  a  cup  in  which 
to  pack  the  amalgam.  The  impression  may  also  be  taken  in 
cement  either  by  oiling  the  cavity,  or  better  by  forming  the  stiff- 
ening cement  into  a  globule  and  rolling  it  in  pulverized  soap- 
stone  to  prevent  its  sticking.  This  makes  a  veiy  hard  impression 
which,  when  reinforced  with  plaster,  serves  well  to  swedge  over 
with  the  water  bag  swedging  device.  Nearly  every  man  who 
uses  these  devices  introduces  some  joarticular  methods  of  his 
own  to  facilitate  the  work,  so  that  there  are  almost  as  many 
processes  as  workers,  each  one  doing  fairly  well  with  his  par- 
ticular plan  of  work  which  he  has  learned  to  handle  with  accu- 
racy. With  time,  some  one  of  these  plans,  or  one  yet  to  be 
developed,  will  prove  itself  best  and  become  generally  used. 

There  is  a  serious  objection  to  the  oiling  of  the  cavity  for 
the  reason  that  it  is  impossible  by  any  washing  with  ether  or 
alcohol  to  get  the  walls  as  clean  as  they  would  have  been  if  no  oil 
had  been  used,  and  to  that  extent  the  hold  of  the  cement  upon  the 
cavity  walls  will  be  impaired.  In  this  work,  cavity  walls  can  not 
be  trimmed  after  the  inlay  is  made  in  order  to  have  them  per- 
fectly fresh  cut  and  clean,  as  is  done  in  preparing  for  filling  with 
gold  or  amalgam,  but  deposits  from  the  saliva  may  be  removed 
by  scraping  the  walls  with  sharp  chisels  just  previous  to  setting 
the  inlay,  being  careful  not  to  cut  the  walls. 

MAKING    THE    INLAY. 

Tn  making  the  inlay,  the  great  esthetic  points  are  to  get  the 
proper  translucence  and  color.  Of  these  translucence  should  be 
placed  first  because  it  is  of  even  greater  importance,  if  possible, 
than  the  exact  color.  Extracted  teeth  quickly  lose  this  trans- 
lucence and  become  more  uniformly  grayish  white.  Therefore, 
no  amount  of  work  on  extracted  teeth  will  give  a  certain  guide 
to  obtaining  the  proper  translucence  in  the  mouth.  But  this 
work  will  give  facility  in  handling  the  material  and  in  obtaining 
the  desired  shades,  and  should  be  carefully  practiced  before 
undertaking  work  in  the  mouth.    To  facilitate  the  production  of 
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the  varying  shades  of  color  of  the  natural  teeth  dealers  have 
prepared  the  bodies  in  a  sufficient  variety  of  shades.  The 
tooth  operated  upon  and  those  in  the  immediate  neighborhood 
should  be  carefully  cleaned  as  a  first  step,  and  the  translucence 
and  color  carefully  examined,  compared  with  specimens  of  por- 
celain made  from  the  bodies  at  the  operator's  command,  and 
the  color  and  gradations  for  translucence  determined.  This 
should  be  done  prior  to  the  completion  of  the  preparation  of 
the  cavity  and  before  the  rubber  dam  is  put  on.  It  is  not  the 
appearance  of  the  dried  tooth  that  one  is  to  copy  in  the  porce- 
lain, but  the  appearance  of  the  clean  moist  tooth.  A  tooth  well 
dried  with  the  rubber  dam  on  becomes  opaque.  One  of  the  prin- 
cipal points  in  obtaining  the  proper  translucence  is  to  use  the 
more  opaque  color  first,  bake  or  biscuit  this  separately,  then  add 
the  more  translucent  colors  in  one  or  more  layers,  finishing  with 
the  enamel  body;  or  in  those  preparations  in  which  no  enamel 
body  is  provided,  with  that  shade  which  is  more  nearly  trans- 
parent. This  plan  of  building  up  the  inlay  is  found  to  be  of 
great  importance  in  obtaining  esthetic  effects,  and  will  do  much 
to  hide  the  effects  of  the  opaque  cement,  which  must  be  used 
later  to  fix  the  inlay  in  position.  Often  a  prepai'ed  inlay  will 
appear  as  perfection  itself  when  laid  in  the  cavity  without 
cement,  but  when  cemented  in  place  will  look  very  badly  because 
the  opaque  cement  shows  through  the  porcelain  and  completely 
changes  its  tone  of  color  and  translucence.  In  this  regard  very 
much  may  be  done  by  a  judicious  arrangement  of  the  cavity 
walls  and  margins,  especially  by  such  an  arrangement  as  will 
place  the  edge  of  the  cement  line  toward  the  observer.  No  fixed 
rules  can  yet  be  given  in  words  that  will  give  much  valuable 
information  in  this  building-up  process  in  making  porcelain 
inlays.    It  must  be  obtained  by  practice. 

The  powdered  body  is  first  mixed  with  water  to  form  a 
creamy  paste  of  even  consistence,  using  an  orangewood  stick  in 
preference  to  a  steel  spatula  for  the  reason  that  the  smallest 
particle  of  iron  will  cause  discoloration  of  the  fused  porcelain. 
Then  a  portion  of  the  body  chosen  for  the  first  layer  is  flowed 
into  the  bottom  of  the  matrix,  shaken  down,  and  the  superfluous 
water  taken  up  with  a  little  pledget  of  soft  absorbent  cotton  or 
blotting  paper.  For  this  work,  cotton  is  not  so  likely  to  leave 
filaments  in  the  mass  as  punk  and  should  be  preferred.  Indeed, 
every  part  of  this  work  must  be  done  in  the  most  cleanly  manner 
possible,  as  any  fiber  or  mote  that  will  carbonize  in  baking  is 
liable  to  destroy  the  good  appearance  of  the  inlay.    The  shaking- 
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down  process  is  veiy  important  in  the  matter  of  gaining  solid, 
strong  porcelain,  and  in  preventing  shrinkage  in  baking.  Its 
object  is  to  obtain  the  greatest  possible  solidity  of  the  body.  It 
is  done  by  holding  the  pliers,  with  the  inlay,  in  the  hand  and 
drawing  a  roughened  instrument,  such  as  the  edge  of  a  coarse 
cut  eighth  round  file  across  an  angle  of  the  blade  of  the  pliers. 
This  gives  to  the  body  in  the  matrix  a  very  quick,  short  vibra- 
tion which  settles  it  to  the  bottom,  while  the  water  comes  to  the 
top  and  can  be  absorbed  away.  This  should  be  repeated  until 
no  more  water  will  come  to  tlie  surface.  In  this  way  enough 
of  the  body  is  placed  for  the  first  layer  and  then  baked.  In 
baking  inlays  of  considerable  size,  the  first  porcelain  baked  in 
the  matrix  should  fuse  at  a  considerably  higher  temperature 
than  that  baked  on  subsequently.  If  the  matrix  containing  the 
first  bake  is  returned  to  the  cavity  and  found  to  fit,  there  will  be 
little  danger  of  warpage  in  subsequent  baking  of  the  porcelain 
which  fuses  at  a  lower  temperature,  as  the  porcelain  constitut- 
ing the  first  bake  will  not  be  softened.  In  baking  small  inlays 
in  which  only  porcelain  fusing  at  one  temperature  is  used,  the 
first  baking  need  not  come  quite  to  a  full  fuse,  but  should  be  very 
near  to  it  for  the  best  results.  The  matrix  with  this  portion  of 
the  inlay  may  now  be  returned  to  the  cavity  to  see  if  any  bending 
has  occurred,  and  corrections  made  if  necessary.  After  this, 
other  layers  of  more  translucent  body  are  added  as  desired  for 
the  particular  case,  filling  the  matrix  nearly  full,  but  not  quite, 
and  baked  in  one  or  several  layers  as  may  seem  most  desirable. 

At  this  point  especially,  it  is  desirable  to  return  the  matrix 
and  inlay  to  the  cavity  and  carefully  reburnish  the  margins  of 
the  matrix  to  the  cavity  margins  to  correct  any  possible  "draw- 
ing in"  of  the  inlay  margins  by  the  shrinkage  of  the  porcelain 
in  baking,  and  to  observe  very  particularly  the  fullness  desired 
in  the  finished  piece.  When  it  is  determined  no  further  addi- 
tions of  the  principal  body  are  required,  the  inlay  must  be  fin- 
ished by  the  addition  of  the  enamel  body,  or  the  final  shade  when 
no  enamel  body  is  used,  in  which  the  rounding  out  to  the  proper 
fullness  should  be  looked  to  with  especial  care.  With  the  same 
care,  also,  it  should  be  seen  that  the  margins  are  filled  exactly 
flush  at  every  point,  and  also  that  there  is  no  overplus  about 
the  margins  which  will  form  thin  edges  that  will  break  away  in 
setting  and  leave  a  roughness  of  the  margins.  In  this  final  work 
a  magnifying-glass  should  be  used  to  insure  the  utmost  degree 
of  accuracy.  The  margins  of  the  inlay  should  be  sharp  and 
definite  angles  at  every  point.    When  this  has  been  accomplished, 
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the  whole  is  to  be  returned  to  the  furnace  and  baked,  and  in  this 
bake  a  full  fuse  to  a  glaze  of  the  surface  should  be  obtained, 
taking  great  care  not  to  heat  too  much,  for  this  is  likely  to  burn 
out  the  color  and  the  translueence,  leaving  the  inlay  an  opaque 
gray  unsuited  to  the  case.  Facility  in  baking  can  be  acquired 
only  by  careful  practice.  The  eye  and  the  fingers  must  be 
trained  to  the  work  by  doing  it,  as  in  any  other  technical  process 
that  requires  especial  skill. 

Furnaces  for  inlay  work.  There  are  a  number  of  different 
forms  of  furnaces  on  the  market  for  inlay  work.  Generally  a 
small  furnace  made  especially  for  this  work,  or  at  least  one  made 
for  very  small  pieces,  should  be  used.  It  may  be  electric  or 
some  one  of  the  devices  for  the  use  of  gasoline  or  gas.  The  elec- 
tric oven  is  the  best,  the  neatest  and  most  compact.  With  it 
there  is  no  perceptible  heat,  noise  or  dirt,  and  it  may  be  used 
beside  the  chair.  But  it  requires  the  electric  connections  and 
rheostat  for  the  control  of  the  heat.  A  considerable  variety 
of  forms  of  these  are  also  on  the  market.  Any  arrangement 
by  which  sufficient  heat  can  be  produced  with  reasonable  regu- 
larity of  control  will  do.  It  may  be  done  over  the  flame  of  a 
good  Bunsen  gas  burner  or  in  the  flame  of  a  gasoline  blast  by 
having  a  small  muffle  of  platinum  to  protect  the  procelain  from 
the  direct  blast. 

setting    THE    inlay. 

\^Tien  the  inlay  has  been  completed,  the  platinum  matrix 
is  stripped  off.  Generally  this  may  be  pulled  away  with  the 
pliers.  Occasionally,  however,  this  gives  trouble.  If  the  last 
traces  of  it  can  not  be  removed  by  picking  it  away,  it  may  readil)' 
be  removed  by  placing  it  in  aqua  regia  and  heating  a  little. 

The  inlay  .should  now  be  placed  in  the  cavity  and  closely 
examined  to  see  that  the  fit,  color  and  all  are  satisfactory.  The 
method  of  handling  the  inlay  deserves  some  attention.  It  may 
be  taken  up  in  a  pair  of  light  tweezers  and  placed  in  the  cavity, 
or  it  may  be  stuck  to  the  end  of  some  instrument  with  a  little 
sticky  wax.  Whatever  the  arrangement,  the  handling  should 
be  done  very  lightly  and  accurately,  for  there  is  considerable 
danger  of  chipping  either  the  sharp  margins  of  the  inlay  or  the 
equally  sharp  margins  of  the  cavity.  Both  are  very  hard  and 
also  very  brittle.  The  inlay  is  to  be  secured  in  the  cavity  by 
cementing  with  oxyphosphate  cement. 

In  selecting  the  cement  for  this  ]iurpose,  the  following  points 
should  be  observed :    The  cement  should  be  as  impenetrable  to 
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moisture  as  possible.  The  adhesive  property  should  be  the 
strongest  possible.  It  should  be  very  finely  ground.  These  points 
are  discussed  under  the  head  of  "Cements"  and  need  only  men- 
tion here. 

As  the  inlay  is  held  in  position  by  the  adhesion  of  the  cement, 
this  may  be  increased  by  etching  all  of  that  portion  of  its  sur- 
face that  is  to  lay  in  contact  with  the  walls  of  the  cavity.  This 
roughens  the  surface  slightly  so  that  the  cement  has  a  better 
hold.  This  is  readily  done  by  covering  with  wax  to  protect  that 
which  is  to  be  the  exposed  surface  of  the  inlay  when  set,  and 
then  exposing  the  rest  of  its  surface  to  the  action  of  hydrofluoric 
acid  for  five  minutes ;  then  washing  off  with  ammonia,  followed 
by  water.  The  wax  may  be  dissolved  away  by  chloroform.  Some 
operators  cut  grooves  in  the  inlay,  but  that  seems  unnecessary. 
Scratching  the  dentin  walls  of  the  cavity  with  a  fine-pointed 
instrument  may  serve  to  strengthen  the  hold  of  the  cement. 

Wlien  all  arrangements  for  handling  the  inlay  in  setting 
have  been  made,  the  cement  should  be  mixed  to  a  creamy  con- 
sistence and  sjDatulated  until  it  is  very  smooth  and  evenly  mixed. 
Then  a  very  small  amount  should  be  taken  on  the  point  of  a 
small  spatula  and  placed  in  the  cavity  and  so  worked  about, 
either  with  this  or  a  smaller  instrument,  that  it  is  seen  to  take 
to  every  part  of  the  cavity  walls  and  displace  all  air  bubbles. 
In  the  same  way  the  under  surface  of  the  inlay  should  be  cov- 
ered. A  small,  flat  end  toothpick,  when  cut  to  proper  length 
and  placed  into  a  light  steel  handle,  the  end  of  which  is  bored 
and  filled  with  hard  wax,  makes  an  excellent  spatula  for  this 
purpose.  A  new  point  can  be  had  for  each  operation.  The  cav- 
ity should  be  filled  sufficiently  to  insure  that,  in  the  introduction 
of  the  inlay,  no  air  will  be  included  between  it  and  the  cement 
at  any  point. 

The  inlay  should  then  be  placed  in  the  cavity,  displacing 
the  superfluous  cement  by  pressure.  This  is  best  done  by  a 
light  zigzag,  or  very  short  up-and-down  movement,  going  con- 
tinually deeper  into  the  cavity  until  the  inlay  has  settled  firmly 
into  position.  The  adhesion  of  the  cement  to  both  the  inlay 
and  the  cavity  wall  will  be  much  increased  by  this  vibratory 
motion.  Then  a  very  considerable  pressure  should  be  made 
and  some  of  the  redundant  cement  removed  from  about  the 
margins  to  see  that  the  inlay  has  gone  properly  to  place.  This 
pressure  should  now  be  kept  up  for  some  minutes  —  the  longer 
the  better,  or  until  the  cement  has  firmly  set.  Generally  it  will 
be  seen,  as  this  pressure  is  being  kept  up,  that  more  and  more 
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cement  is  gradually  oozing  from  the  margins,  so  that  really 
the  inlay  is  sinking  into  the  cavity,  thinning  out  the  cement 
between  it  and  the  cavity  walls.  If  the  pressure  is  removed 
too  quickly,  and  a  margin  closely  watched  with  a  hand  magni- 
fier, it  can  usually  be  seen  that  the  inlay  rises  just  a  little  out 
from  its  bed ;  hence  this  sustained  pressure  is  important.  This 
pressure  should  not  be  with  steel  instruments,  for  these  are  too 
liable  to  chip  the  inlay,  especially  if  any  slip  should  occur.  Some 
kind  of  wood  point,  as  the  toothpick  mentioned  above,  is  per- 
haps best  for  this  purpose. 

When  the  cement  has  become  fully  hard,  the  redundant 
cement  should  be  removed  and  the  operation  is  complete.  It 
should,  however,  be  protected  from  saliva  by  keeping  the  rubber 
dam  in  place  for  half  an  hour  longer,  in  order  that  the  cement 
may  become  as  hard  as  possible.  The  qualities  of  the  cement 
should  determine  whether  it  should  be  kept  dry  or  kept  wet 
while  setting.  The  very  hard  cements  usually  shrink  badly  while 
setting.  This  is  favorably  modified  by  moistening  the  cement 
with  water  as  soon  as  it  is  ready  to  be  left  to  harden.  This  will 
make  the  better  joint.  Other  cements  do  not  require  this,  but 
are  much  softer.  The  practice  of  setting  porcelain  inlays  in 
cavities  wet  with  saliva,  is,  to  say  the  least,  obnoxious.  If,  with 
the  cement  used,  it  is  best  to  have  the  cavity  wet,  let  it  be  wet 
with  clean  water. 

The  Gold  Inlay. 

Originally  the  gold  inlay  was  made  much  after  the  fashion 
of  making  the  porcelain  inlay,  the  difference  being  that  the  gold 
was  flowed  into  the  formed  matrix  instead  of  baking  porcelain 
in  it.  In  this  it  was  an  outgrowth  of  the  plans  for  making  por- 
celain inlays.  It  was  intended  for  use  in  positions  where  the 
esthetic  requirements  did  not  demand  porcelain,  and  esi^ecially 
in  molars  and  bicuspids.  With  the  view  of  cheapening  this, 
gold  shell  inlays  have  also  been  made  instead  of  solid  gold,  in 
which  the  walls  and  exposed  surface  only  were  of  gold.  In  the 
setting  of  these  in  place,  the  shell  was  filled  with  cement. 

Recently,  however,  these  forms  of  gold  inlay  have  been 
rather  suddenly  displaced  by  the  demonstration  by  Dr.  W.  H. 
Taggart  of  plans  for  casting  solid  gold  inlays  imder  pressure 
in  such  a  waj'^  that  they  will  fit  cavity  walls  much  closer  than  those 
made  by  the  matrix  plan.  This  casting  may  be  done  under  pres- 
sure of  compressed  air,  nitrous  oxide  gas,  steam  or  by  a  vacuum, 
by  which  the  liquid  gold  is  forced  into  a  heated  mold  so  as  to 
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fill  all  of  its  parts  perfectly.  The  process  is  divioJed  into  three 
distinct  parts:  (1)  an  impression  made  by  filling  the  prepared 
cavity  with  a  wax  specially  prepared;  (2)  forming  the  mold 
in  which  to  cast  the  gold;  (3)  the  process  of  casting.  Each  of 
these  has  its  special  devices  and  at  the  present  time  these  are  in 
the  stage  of  development.  The  form  they  will  finally  take  can  not 
now  be  stated,  but  the  general  ideas  of  the  requirement  for  prac- 
tical work  in  each  may  now  be  made  out  with  a  fair  degree  of 
clearness. 

The  cavity  is  first  prepared,  as  has  been  described  in  the 
articles  on  cavity  preparation.  (1.)  The  prepared  cavity  is  then 
moistened  with  clean  water  to  prevent  the  wax  from  sticking  to 
its  walls.  Then  the  cavity  is  solidly  filled  with  the  prepared 
wax,  and  a  finished  filling  made  in  the  fonn  of  the  desired  inlay. 
A  metallic  pin  prepared  for  the  purpose,  called  a  sprue  by 
molders,  is  attached  to  this  filling  by  warming  and  inserting 
its  end  into  the  wax  and  maintaining  it  in  position  until  cold. 
With  this,  the  wax  filling  is  cautiously  removed  from  the  cavity. 
From  this  wax  filling,  and  its  sprue,  the  mold  is  made  for  casting 
the  inlay. 

(2.)  The  wax  filling  held  by  its  sprue  is  covered  carefully, 
to  see  that  no  air  bubbles  are  included,  with  a  mixture  of  fine 
plaster  and  silex,  and  buried  in  a  mass  of  the  same  mixture 
placed  in  a  metallic  ring,  which  forms  a  part  of  the  casting  out- 
fit. The  base  of  this  ring  is  convex  in  its  central  portion,  so 
that  the  investing  material  necessarily  takes  the  form  of  a  small 
crucible  with  the  end  of  the  sprue  protruding  into  its  center. 
When  the  investment  has  become  hard,  the  base  and  the  sprue  are 
removed  and  the  ring  is  turned  over,  with  the  crucible  formed  in 
the  investment,  up;  it  is  then  dried  by  heat  and  the  heat  is 
increased  until  the  wax  model  has  melted  and  become  dissipated 
in  the  investment.  In  order  that  this  may  be  complete,  the  wax 
must  have  been  perfectly  cleaned  by  filtration  while  melted. 

(3.)  The  apparatus  for  casting  consists  of  the  metallic  ring 
with  its  contained  mold,  a  blow-pipe  for  melting  the  gold  and 
bringing  it  to  a  very  high  degree  of  heat,  and  an  arrangement 
for  suddenly  covering  the  metallic  ring  and  at  the  same  instant 
turning  on  the  pressure  of  condensed  air,  nitrous  oxide  gas,  or 
steam.  The  hole  left  connecting  the  mold  with  the  little  cruci- 
ble by  the  removal  of  the  sprue  is  too  small  for  even  the  very 
highly  heated  gold  to  run  through  by  its  own  weight,  but  it  is 
forced  through  it  readily  by  the  increased  pressure  and  fills  the 
mold  completely  and  very  solidly  in  its  minutest  angles,  making 
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a  cast  that  is  as  sharp  as  the  original  wax  filling.  As  the  shrink- 
age of  the  gold  in  cooling  is  less  than  the  shrinkage  of  porcelain 
in  baking,  and  also  as  there  is  no  matrix  to  be  stripped  off,  the 
cast  gold  inlay  fits  the  cavity  more  perfectly  than  the  porcelain 
inlay  can  be  made  to  do.  This  is  a  distinct  advantage  for  the 
cast  gold  inlay.  The  sprue  having  been  set  in  the  exposed  part 
of  the  wax  filling,  the  cast  gold  representing  it  is  only  to  be  cut 
away  in  finishing  the  inlay  to  form.  Neither  is  there  any  objec- 
tion to  casting  the  inlay  from  a  wax  filling  that  has  been  finished 
a  little  overfull  and  finishing  this  perfectly  to  the  margins  in 
every  part  after  it  has  been  set,  as  any  other  gold  filling. 

For  the  original  practice  work  by  students  in  learning  this 
manipulation,  there  seems  to  be  no  objection  to  using  silver  or 
a  more  fusible  compound  of  silver  and  tin.  Silver  expands  at 
the  moment  of  congealing  in  cooling  from  a  high  melting  tem- 
perature, and  in  large  masses  is  liable  to  "spouting,"  which  is 
complained  of  by  smelters  in  forming  silver  ingots.  On  the  other 
hand,  tin  contracts.  By  making  an  alloy  of  73  to  75  per  cent  of 
silver  to  27  to  25  parts  of  tin,  this  may  be  equalized  by  a  little 
careful  experiment  so  that  the  cast  will  exactly  represent  the 
mold.  Such  a  cast  inlay  ought  to  do  good  service  in  the  mouth 
as  well  as  good  practice  service. 

The  cast  gold  inlay  is  particularly  adapted  to  all  of  those 
positions  in  the  teeth  in  which  there  is  no  considerable  objection 
from  the  esthetic  point  of  view,  and  therefore,  as  heretofore 
indicated,  is  the  proper  inlay  for  bicuspids  and  molars  when  an 
inlay  is  called  for.    Some  exceptions  have  been  noted. 
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THE  CEMENTS. 

The  cements  at  present  available  for  use  in  filling  operations 
are  the  oxychlorid  of  zinc,  the  oxyphosphate  of  zinc,  and  the 
oxyphosphate  of  copper.  Formerly  the  oxychlorid  of  zinc 
cement  was  much  used,  but  since  the  introduction  of  the  oxy- 
phosphate, it  has  fallen  into  disuse  on  account  of  the  very  irri- 
tating qualities  of  its  fluid  portion.  The  oxyphosphate  of  zinc 
cement  is  very  much  less  irritating  and  is  generally  preferred 
for  this  reason.  The  cements  are  received  from  the  dealer  in 
two  separate  bottles,  the  one  containing  the  powdered  oxid  of 
zinc,  or  oxid  of  copper,  and  the  other  the  prepared  phosphoric 
acid.  In  use,  a  small  portion  of  the  powder  is  placed  upon  a 
porcelain  or  glass  slab,  and  a  drop  or  two  of  fluid  is  placed  beside 
it.  The  two  are  then  drawn  together  and  thoroughly  mixed  by 
rubbing  them  together  with  a  spatula.  This  spatulation  should 
be  continued  until  a  very  smooth,  creamy  mass  has  been  formed. 
The  mixture  of  the  oxyphosphate  should  be  much  thicker  and 
stiffer  than  the  mixture  of  the  oxj'chlorid  to  obtain  the  best 
results  with  the  respective  cements.  Indeed,  the  oxychlorid 
may  be  mixed  so  thin  and  soft  as  almost  to  flow,  and  yet  become 
very  hard  and  firm;  while  the  oxyphosphate,  to  produce  the 
best  mass,  should  be  rather  stiff,  yet  it  may  be  quite  plastic. 
The  oxyphosphate  of  copper  is  handled  in  the  same  way  as  the 
oxyphosphate  of  zinc. 

As  yet  there  has  been  very  little  careful  examination  of 
the  physical  properties  of  these  cements.  We  do  not  know 
accurately  the  proportions  of  powder  and  fluid  required  to  pro- 
duce the  best  results.  It  is  probable  that  these  vary  with  the 
different  makes  of  these  cements,  and  also  with  the  age  of  the 
preparation,  for  the  fluids  seem  to  be  inconstant  in  their  prop- 
erties, and  are  liable  to  changes,  especially  if  exposed  to  the 
air.  It  has  been  the  constant  habit  of  dentists  to  mix  them  with- 
out any  rule,  simply  observing  the  plasticity  of  the  mass  pro- 
duced, being  governed  entirely  by  the  eye  and  observation  of 
results.  This  must  be  regarded  as  a  very  inaccurate  method 
of  using  this  material,  but  so  long  as  we  are  without  more  accu- 
rate knowledge  of  it  than  this  gives,  we  can  only  follow  it.  Very 
recently  some  work  has  been  done  on  the  physical  properties 
of  the  cements,  and  it  has  been  shown  that  most  of  the  cements 
are  readily  permeated  by  moisture,  while  some  are  not,  and  also 
that  some  of  the  cements  will  shrink  badly  while  hardening. 
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In  mixing  the  oxyphosphate,  it  seems  to  be  best  to  draw 
the  powder  into  the  fluid  and  incorporate  it  little  by  little  until 
the  required  stiffness  of  the  mass  has  been  acquired.  Just  what 
this  should  be,  can  not,  in  the  absence  of  carefully  conducted 
experiments,  be  definitely  stated.  In  practice  it  has  not  been 
found  possible  to  handle  the  fluid  and  the  powder  in  definite 
proportions.  This  is  usually  varied  with  the  particular  use  to 
be  made  of  the  particular  mix.  If  for  setting  crowns  in  which 
great  plasticity  is  required,  the  consistency  of  very  thick  cream 
is  usually  used,  and  this  very  thoroughly  spatulated  and  used 
quickly,  or  before  it  has  begun  to  stiffen.  If  for  filling  cavities 
in  teeth,  more  of  the  powder  is  added  and  the  mix  made  stiffer, 
and  the  spatulation  continued  somewhat  longer,  so  that  the  mass 
assumes  a  putty-like  consistence.  It  seems  to  be  the  general 
notion  that  when  mixed  in  this  way  a  much  stronger  mass  is 
formed.  This  idea  is  strongly  supported  by  some  recent  physical 
experiments,  yet  these  have  not  been  in  sufficient  number  nor 
have  they  been  sufficiently  varied  as  to  conditions  to  give  cer- 
tain working  data. 

These  cements  are  not  impervious  to  moisture.  Some  exper- 
iments have  recently  been  made  as  to  the  qualities  of  the  cements 
with  regard  to  exclusion  of  moisture,  and  it  has  been  found  that 
none  of  them  are  actually  impermeable.  It  is  true  that  some  admit 
colored  fluid  very  slowly,  while  many  of  those  on  the  market 
admit  moisture  readily.  As  yet,  we  do  not  know  with  any  degree 
of  certainty  upon  what  these  differences  depend.  They  are, 
however,  very  important.  Other  things  being  equal,  the  cement 
that  is  nearest  moisture-tight  is  the  best  for  use.  Any  one  may 
try  cements  by  making  experimental  fillings  and  placing  them 
for  a  day,  or  two  or  three,  in  a  solution  of  anilin  dye,  and  then 
breaking  them  open  and  observing  the  penetration  of  the  color 
into  the  mass  of  the  material.  Some  of  the  cements  will  be  pene- 
trated through  and  through  in  a  very  short  time,  while  others 
will  resist  for  a  longer  time. 

It  has  also  been  determined  that  those  which  expand  in 
setting  are  very  readily  penetrated  by  moisture,  while  those  that 
shrink  while  hardening  are  less  penetrated  by  moisture.  Those 
that  shrink  most  seem,  thus  far,  the  hardest  and  most  impene- 
trable by  moisture;  and  conversely,  the  hard,  impenetrable 
cements  shrink  badly.  This  shrinkage  renders  them  useless  in 
filling  teeth.  At  present,  therefore,  we  seem  compelled  to  use 
the  medium  hard  cements  for  filling  operations  and  for  the  set- 
ting of  crowns.    In  setting  inlays  where  there  is  so  thin  a  film 
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of  cement,  shrinkage  may  be  less  important,  and  their  impene- 
trability to  moisture  renders  their  adhesive  properties,  which 
are  so  important  in  this  work,  much  more  permanent.  When  the 
harder  cements  are  exposed  to  moisture  while  setting,  the  shrink- 
age will  be  reduced  and  they  will  be  softer.  The  softer  cements 
are  made  still  softer  and  still  more  permeable  by  being  exposed 
to  water  while  setting. 

When  made  into  fillings  in  teeth  the  cements  do  not  resist 
perfectly  the  solvent  action  of  the  oral  secretions.  They  are 
slowly  dissolved,  or  waste  away.  They  are,  therefore,  not 
very  permanent  fillings.  In  this  regard  great  differences  are 
observed.  In  a  few  cases  cement  fillings  have  done  excellent 
service  for  many  years,  seemingly  resisting  the  action  of  the 
oral  secretions  perfectly.  In  the  majority  of  cases,  however, 
they  dissolve  away  within  two  or  three  years,  and  in  many 
instances  within  a  few  months.  We  have  not  yet  such  a  knowl- 
edge of  the  conditions  of  these  variations  as  will  enable  us  to 
control  them,  and  must  therefore  regard  cement  fillings  as  tem- 
porary in  their  nature  and  qualities,  expecting  to  renew  them 
at  frequent  intervals.  In  these  respects  the  oxyphosphate  of 
copper  cement  is  showing  better  results ;  however,  its  black  color 
confines  its  use  to  the  back  teeth. 

Use  op  the  Cements. 

The  cements  are  used  for  setting  crowns  and  bridges,  for 
temporary  fillings,  and  for  preserving  for  a  time  teeth  that  are 
very  badly  broken  down,  or  in  other  conditions  which  seem  to 
render  the  use  of  metallic  fillings  or  inlays  undesirable  at  the 
time.  They  may  also  be  used  for  temporary  fillings  in  cases  of 
very  sensitive  dentin  for  the  purpose  of  allaying  the  extreme 
sensitiveness,  which  is  generally  found  to  disappear,  in  large 
part  at  least,  within  a  few  weeks  or  months.  They  may  also  be 
used  for  temporary  fillings  in  cases  of  hyperemia  of  the  dental 
pulp  with  marked  advantage,  for  the  reason  that  their  conduc- 
tivity of  thermal  impressions  is  less  than  that  of  the  metals, 
though  in  this  respect  gutta-percha  is  much  better  than  the 
cements;  also  they  may  be  used  in  capping  exposed  pulps. 

The  cements  are  also  much  used  for  sealing  treatments  in 
pulp  chambers  and  root  canals.  This  use  of  the  cements  is  not 
good  practice.  They  do  not  perfectly  exclude  moisture,  and  in 
this  work  the  perfect  exclusion  of  moisture  is  of  first  impor- 
tance. Gutta-percha  is  much  better  for  this  purpose  for  the 
reasons,  first,  that  it  is  impermeable  to  fluids  and  moisture-tight 
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fillings  can  be  made  with  it;  second,  it  is  much  more  easily 
removed  from  the  cavity  in  opening  it  for  changes  of  the  appli- 
cations. It  is  very  painful  to  cut  out  a  cement  filling  when  the 
peridental  membrane  of  the  tooth  is  sore,  while  gutta-percha 
may  be  softened  by  a  heated  burnisher  and  removed  with  very 
little  pain. 

Filling  with  Cement. 

In  filling  cavities  with  cement  the  preparation  should  be 
well  made,  all  of  the  walls  being  cleaned  by  perfectly  removing 
all  carious  dentin  to  sound  tooth  structure,  and  the  walls  and 
margins  trimmed  smooth.  Some  degree  of  retention  should  also 
be  given  to  the  cavity  form,  but  this  is  not  so  imperative  as  with 
metal  fillings. 

The  cavity  should  be  perfectly  diy  at  every  part,  for  in 
this  case  we  may  expect  that  the  cement  will  adhere  strongly 
to  the  cavity  walls  and  in  part  sustain  the  filling  in  position. 
The  cement  should  be  mixed  with  as  much  of  the  powder  as 
will  work  into  a  plastic  mass  and  spatulated  vigorously  until 
it  has  begun  to  stitfen,  and,  when  at  the  consistence  of  putty, 
should  be  packed  into  the  cavity  in  moderately  small  masses, 
using  as  much  force  as  the  consistence  will  allow,  adding  piece 
after  piece,  until  all  parts  of  the  cavity  are  full  and  overfull. 
Then  a  few  moments  should  be  allowed  for  the  cement  to  stiffen 
a  little  more,  after  which  the  filling  may  be  trimmed  to  form 
with  the  finishing  knives.  In  this  trimming  the  cement  should 
be  so  stiff  that  the  stickiness  shall  have  disappeared,  for  it  is 
only  just  at  this  time  that  it  can  be  cut  smoothly  without  drag- 
ging. After  trimming,  it  may  be  burnished  lightly,  and,  if  nec- 
essary, smoothed  with  polishing  strips.  The  oxyphosphate  of 
copper  cement  makes  a  harder  mass  and  is  not  subject  to  the 
great  shrinkage  that  occurs  in  the  harder  qualities  of  oxj'phos- 
phate  of  zinc.  It  is  therefore  much  better  for  filling  the  occlusal 
surfaces  of  the  teeth  of  children  or  any  other  fillings  for  children 
where  its  jet  black  color  is  not  particularly  objectionable.  It 
becomes  hard  enough  to  wear  quite  well  in  occlusal  surfaces. 
It,  therefore,  serves  an  excellent  purpose  in  these  positions  at  a 
time  of  life  when  it  is  especially  difficult  to  make  fillings  of  metal. 

After  the  filling  is  completed,  if  the  softer  or  more  pene- 
trable cements  have  been  used,  it  should  be  protected  from 
moisture  for  some  minutes,  the  longer  the  better,  as  the  cement 
will  become  harder.  It  seems  that  when  moisture  is  admitted 
early,  a  part  of  the  phosphoric  acid  is  dissolved  out  of  the  cement, 
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robbing  it  of  a  part  that  is  necessary  for  the  most  complete 
hardening  of  the  mass.  If,  however,  the  harder  cements  have 
been  used,  the  shrinkage  will  be  much  greater  if  the  filling  be 
kept  dry.  The  adding  of  water  to  the  surface  soon  after  the 
cement  begins  to  harden  limits  the  shrinkage  very  materially, 
therefore  moisture  should  be  added  soon  after  the  cement  begins 
to  stiffen  enough  for  a  good  finish  to  be  made.  The  rubber  dam 
should  be  in  place  and  pure  water  added  for  wetting  the  filling. 
The  salts  in  the  saliva  seem  to  form  some  injurious  combinations 
when  admitted  to  the  filling  before  the  setting  is  well  advanced. 
From  what  is  now  known  it  would  seem  that  for  setting  inlays, 
the  hardest  and  most  impenetrable  cements  should  be  used. 
With  the  very  thin  film  remaining  between  the  inlay  and  the 
walls  of  the  cavity,  the  shrinkage  can  not  be  of  much  importance. 
The  more  important  point  is  that  the  adhesive  property  of  the 
cement,  which  is  depended  upon  to  retain  the  inlay,  is  lost  if 
the  cement  is  penetrated  by  moisture.  The  cement  which  will 
retain  this  property  longest  is  the  best  for  this  purpose.  The 
stickiness  of  the  cements  has,  however,  been  very  disappointing. 
Every  dental  student  soon  learns  that  the  cement  that  hardens 
on  his  glass  mixing  slab  is  easily  removed  after  soaking  for  a 
short  time  in  water.  The  same  loosening  from  the  walls  of  cav- 
ities is  the  general  rule.  This  loosening  occurs  with  the  most 
impenetrable  cements.  Therefore,  after  all  has  been  said,  the 
adaptation  to  the  cavity  walls,  which  is  in  a  large  degree  per- 
fected by  the  cement,  is  the  chief  dependence  in  holding  the  inlay. 
These  general  principles  should  be  observed  in  all  uses  of 
cements.  Softer  masses  must  be  used  in  setting  crowns  and 
some  other  operations  requiring  a  plasticity  approaching  a 
fluid  condition,  but  it  should  be  remembered  that  this  renders 
the  cement  less  strong  and  more  soluble,  and  is  to  be  avoided 
whenever  the  conditions  of  the  case  in  hand  will  allow. 
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GUTTA-PERCHA. 

Gutta-percha  is  used  for  various  purposes  in  connection 
with  filling  operations.  The  best  forms  for  this  purpose  are  the 
ordinary  base  plate  gutta-percha  and  that  known  as  Hill's  stop- 
ping. Besides  this,  however,  a  multitude  of  makes  for  the  pur- 
pose of  filling  teeth  are  found  in  the  market.  None  of  these 
are  superior  to  the  ordinary  base  plate,  and  generally  they  are 
very  inferior.  Many  of  them  seem  to  be  mixtures  of  gutta-percha 
and  wax  that  soften  very  readily  by  heat.  These  are  especially 
to  be  avoided.  For  filling  cavities  in  front  teeth.  Hill's  stopping 
is  the  best  form  of  gutta-percha,  because  of  its  good  color,  which 
is  maintained,  and  because  it  will  wear  better.  It  is  much  more 
expensive,  however. 

Base  plate  gutta-percha  is  the  best  material  we  have  for  root 
filling,  for  sealing  dressings  in  root  canals,  and  for  most  of  the 
temporary  stoppings  used  in  connection  with  treatment  cases. 
Under  certain  conditions  it  is  also  an  excellent  material  for 
more  or  less  permanent  fillings  in  cavities  in  the  teeth. 

Filling  with  Gutta-percha. 

In  filling  cavities  in  teeth  with  g-utta-percha,  the  cavity 
should  be  prepared  almost  as  for  gold  or  amalgam,  but,  gen- 
erally, convenience  points  for  starting  may  be  dispensed  with. 
The  cavity  should,  however,  be  made  as  strongly  retentive  as 
possible.  When  otherwise  ready  for  filling,  every  portion  of 
the  cavity  walls  should  be  moistened  with  eucalyptol  or  oil  of 
cajuput.  These  oils  take  strongly  to  the  cavity  walls  and  also 
dissolve  slightly  the  surface  of  the  gutta-percha.  The  oil  then 
diffuses  through  the  mass  of  the  gutta-percha  and  is  lost,  appar- 
ently, leaving  the  gutta-percha  adhering  firmly  to  the  cavity 
walls.  Therefore,  for  this  purpose,  the  cavity  walls  should  be 
only  well  moistened.  No  considerable  excess  of  the  oil  should  be 
allowed  to  remain  in  the  cavity,  as  the  effect  will  be  to  soften 
the  whole  mass  of  the  filling. 

Prepare  the  gaitta-percha  by  gently  warming  it  over  the 
flame,  or  upon  a  warm  tray.  Care  should  be  had  not  to  heat  the 
gutta-percha  too  hot.  This  will  develojj  an  inordinate  stickiness 
of  the  mass  and  it  will  not  again  become  fully  hard;  the  quality 
of  the  material  is  permanently  injured. 

When  it  is  made  just  plastic  by  heat,  convey  it  to  the  cav- 
ity in  small  pieces  and  build  the  filling  up  from  the  most  con- 
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venient  angle  or  wall  of  the  cavity,  piece  by  piece,  sticking  the 
warm  pieces  to  the  mass  in  the  cavity  with  a  considerable  pres- 
sure, and  condensing  well  against  all  walls  and  margins.  In 
this  work,  it  is  well,  if  possible,  to  add  no  more  of  the  material 
than  will  just  fill  the  cavity,  having  none  to  remove  in  trimming. 
If,  however,  a  surplus  has  been  added,  warm  a  small  flat 
burnisher  sufficiently  to  quickly  soften  the  gutta-percha  upon 
contact,  and  with  this  cut  away  the  surplus  and  immediately  con- 
dense and  adjust  the  surface  of  the  filling  with  a  cold  burnisher 
that  has  been  laid  ready.  The  finish  should  generally  be  made 
entirely  with  the  burnisher,  as  we  can  not  polish  the  surface  of 
the  filling  by  any  of  the  usual  means.  B.y  waiting  until  the  filling 
is  fully  hard,  it  may  be  trimmed  with  a  sharp  knife,  but  the  edge 
must  be  very  sharp  to  cut  smoothly.  This  is  the  best  instrument 
for  removing  overlaps  and  making  a  good  finish  of  margins. 

Another  plan  of  filling  with  gutta-percha  that  is  useful  in 
many  cases,  especially  in  cavities  of  easy  access,  is  to  form  a 
mass  that  will  just  fill  the  cavity  and  warm  it  only  sufficiently 
to  obtain  the  necessary  plasticity,  and  insert  the  whole  filling 
in  one  piece,  condensing  with  a  broad,  cold  instrument,  after- 
ward finishing  as  before  described. 

Much  experience  is  required  to  handle  gutta-percha  well, 
but  when  once  the  manipulation  has  been  learned,  it  is  not  dif- 
ficult, and  requires  but  little  time.  It  should  be  the  only 
material  used  for  sealing  in  dressings,  and  for  the  temporary 
stoppings  in  connection  with  treatments. 

In  the  author's  practice,  careful  notes  were  made  on  the 
matter  of  the  discoloration  of  teeth  after  removal  of  pulps,  and 
especially  with  reference  to  the  discoloration  of  the  teeth  as  time 
elapsed.  The  practice  was  in  families  where  results  could  be 
followed  to  the  best  advantage,  and  in  this  it  was  shown  dis- 
tinctly that  to  prevent  discoloration  it  was  absolutely  necessary 
to  prevent  admission  of  any  saliva  or  other  decomposable  mate- 
rial whatever  to  the  dentin  after  the  pulp  was  destroyed.  This 
was  distinctly  shown  by  the  fact  that  when  the  living  pulp  was 
destroyed  and  the  dentin  absolutely  protected  from  saliva  and 
other  decomposable  material,  no  discoloration  occurred.  This 
condition  could  not  be  attained  in  any  case  where  the  pulp  was 
found  in  a  condition  of  suppuration,  where  it  was  decomposed 
or  where  alveolar  abscess  had  occurred.  The  amount  of  dis- 
coloration, however,  could  be  made  very  much  less  by  great 
care  in  mechanical  cleaning,  and  especially  by  rigid  care  in  per- 
fectly sealing  the  cavity  in  the  intervals  between  treatments. 
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The  results  of  this  rigid  care  have  been  so  marked  that  any  other 
course  seems  almost  criminal. 

For  this  purpose  ordinary  base  plate  gutta-percha  has 
proven  to  be  by  far  the  most  reliable  sealing  agent.  In  this 
use  of  it,  stickiness  is  more  important  than  hardness.  There- 
fore, the  cavity  should  be  flooded  with  eucalyptol  and  every 
part  washed  with  it  to  remove  all  moisture  by  substitution  and 
then  the  excess  should  be  removed.  Any  cotton  in  the  root  canal 
that  has  become  heavily  saturated  with  the  oil  should  be  removed 
and  fresh  cotton,  saturated  with  the  medicament  wanted  and 
squeezed  dry  with  a  clean  napkin,  substituted.  Then  each  piece 
of  gutta-percha  used  against  the  cavity  walls  should  be  touched 
to  the  eucalyptol  after  warming,  and  before  placing  in  the  cav- 
ity in  order  to  develop  its  sticky  quality  in  highest  degree.  Filled 
carefully  in  this  way,  the  gutta-percha  will  be  a  little  softer 
because  of  the  amount  of  eucalyptol  that  becomes  diffused 
through  the  mass,  but  moisture  will  be  perfectly  excluded.  It 
is,  therefore,  worth  much  to  learn  this  manipulation  well.  The 
trial  that  has  been  made  of  gutta-percha  for  the  exclusion  of 
moisture  for  long  periods  of  time  from  ocean  cables  has  shown 
its  absolute  impenetrability. 

Gutta-percha  is  too  soft  for  permanent  fillings  in  positions 
that  are  exposed  to  the  stress  or  friction  of  mastication.  In 
some  cavities  where  it  will  not  be  exposed  to  wear,  it  will  do  most 
excellent  service.  It  is  especially  to  be  recommended  for  filling 
cavities  in  the  buccal  surfaces  of  the  teeth  of  old  people,  espe- 
cially those  that  are  in  large  part  in  the  cementum  and  extend 
beneath  the  free  margin  of  the  gum. 

It  is  often  useful  as  fillings  in  the  temporary  teeth  for  chil- 
dren. By  renewing  it  from  time  to  time,  these  teeth  may  be  made 
useful  until  removed  in  the  shedding  process.  However,  chil- 
dren often  wear  it  out  of  cavities  rapidly  and  it  needs  to  be  very 
frequently  renewed. 

Gutta-percha  is  also  very  useful  in  the  treatment  of  sensi- 
tive dentin,  and  in  cavities  of  teeth  with  hyperemia  of  the  pulp. 
It  is  tolerated  in  both  of  these  conditions  better  than  any  other 
filling  material,  and,  if  well  put  in,  will  generally  stand  long 
enough  to  accomplish  good  results.  But  to  do  well  in  either 
of  these  classes  of  cases,  it  must  be  made  to  adhere  to  the  walls 
of  the  cavity.  Otherwise  it  is  liable  on  account  of  its  softness 
to  slight  movement  in  the  cavity  and  to  admit  moisture.  In 
that  case  the  condition,  especially  of  sensitive  dentin,  is  liable 
to  be  made  worse  instead  of  better. 
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Exposure  and  Removal  of  Dental  Pulp,  and 
Filling  of  Root  Canals. 

Exposure  of  the  Dental.  Pulp. 

ILLUSTRATIONS:    FIGURES  419-447. 

THE  pulp  of  a  tooth  (1)  may  be  found  exposed  by  caries  so 
that  it  lies  naked  and  in  view;  (2)  it  may  have  been  reached 
by  the  extension  of  caries  but  remain  covered  by  a  softened 
carious  mass  of  dentin;  (3)  it  may  become  exposed  by  accident 
during  the  preparation  of  a  carious  cavity;  (4)  the  conditions 
may  require  that  an  intentional  exposure  be  made  through  a 
carious  cavity  that  has  nearly  reached  the  pulp,  or  that  an  inten- 
tional exposure  be  made,  there  being  no  carious  cavity. 

The  first  and  second  cases  are  so  similar  that  they  may 
be  treated  of  together,  only  noticing  differences  of  manipulation 
as  they  occur.  In  both,  the  supposition  is  that  the  pulp  is  to  be 
destroyed  and  removed.  In  the  first  procedure,  the  problem  is 
the  preparation  of  the  cavity  for  the  treatment  of  the  exposed 
pulp,  with  the  least  pain  and  inconvenience  to  the  patient.  In 
this  writing  we  will  not  inquire  into  the  conditions  of  the  dental 
pulp  from  the  pathological  standpoint,  but  will  consider  only 
the  technical  procedures  in  pulp  treatment. 

The  requirement  is  that  the  cavity  be  opened  by  the  removal 
of  all  overhanging  enamel  and  that  the  surrounding  walls  be 
freed  from  carious  material,  perfectly  cleaned  to  solid  dentin 
and  cut  to  a  form  that  will  certainly  retain  a  temporary  filling 
for  the  purpose  of  sealing  in  applications  that  may  be  required 
in  the  treatment  of  the  pulp.  It  is  not  required  here  that  the 
cavity  be  cut  to  the  full  outline  form,  as  it  will  be  prepared  to 
receive  the  permanent  filling  later,  nor  that  permanent  anchor- 
ages be  provided;  but  it  is  required  that  good  and  sufficient 
anchorage  be  provided  for  a  temporary  gutta-percha  filling 
against  good,  clean  surrounding  walls  in  every  part.  It  should 
be  opened  sufficiently  wide  to  admit  of  the  free  and  easy  appli- 
cation of  instruments  for  the  exposure  of  the  pulp.  In  doing 
this,  especial  care  should  be  taken  that  the  instruments  used 
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be  not  directed  toward  the  pulp  of  the  tooth  and  that  it  be  not 
interfered  with  in  any  way  until  after  the  surrounding  walls 
are  clean  and  solid  in  every  direction.  This  excavation  should 
be  done  upon  the  principles  already  laid  down  for  the  excava- 
tion of  cavities  in  the  class  to  which  the  case  in  hand  belongs. 
It  must  be  understood  that  the  pulp  is  not  to  be  exposed  or  the 
pulp  chamber  entered  at  any  time,  either  primarily  or  secon- 
darily, without  the  protection  of  the  rubber  dam.  If  the  rubber 
dam  has  not  been  placed  at  the  beginning,  it  should  be  placed 
after  the  cavity  is  well  opened,  and  every  preparation  made  for 
the  best  possible  view  of  the  deeper  parts  of  the  cavity.  The 
carious  material  should  then  be  removed  from  the  deeper  parts 
of  the  cavity,  and  from  about  the  exposure.  In  case  the  expos- 
ure is  large  and  the  pulp  is  already  laid  bare,  this  need  not  be 
very  perfectly  done  at  first,  the  necessity  being  that  applica- 
tions can  be  laid  directly  upon  the  pulp  tissue  and  perfectly 
sealed  in  place  by  a  temjDorary  filling.  It  must  be  done,  how- 
ever, before  any  part  of  the  pulp  is  removed  in  order  to  be  sure 
that  no  infectious  material  be  carried  from  the  ca\'ity  into  the 
root  canals.  In  case  the  pulp  is  covered  with  carious  material, 
only,  this  should  be  removed  and  the  tissue  of  the  pulp  laid  bare. 
In  every  case  this  should  be  done  with  the  broadest  cutting 
instrument  that  is  applicable  to  the  position,  usually  with  the 
spoons  20-9-12.  One  should  never  undertake  to  remove  softened 
material  from  over  a  pulp  with  an  instrument  so  small  that  it  is 
liable  to  pass  through  the  opening  into  the  pulp  chamber,  lacer- 
ate the  pulp  tissue,  and  inflict  unnecessary  pain.  This  should 
be  taken  as  a  principle  controlling  every  procedure  in  this  class 
of  cases,  and  the  operator  should  see  to  it  particularly  that 
the  cavity  be  so  opened  and  prepared  that  broad  points  may  be 
used  with  facility. 

When  these  preparations  have  been  made,  take  the  spoon, 
and,  having  determined  the  best  direction  in  which  to  make  a 
sweeping  cut,  start  its  edge  carefully  under  the  carious  mass 
close  against  one  of  the  walls  of  the  cavity,  and  with  a  strong 
thrust  in  a  curved  direction  carry  it  across  to  the  other  side, 
cutting  at  once  to  the  full  depth  of  the  softened  dentin.  If  pos- 
sible, remove  the  whole  mass  at  the  single  cut,  laying  the  pulp 
bare.  The  position  of  the  spoon  for  making  such  a  cut  is  shown 
in  Figure  132.  This  should  be  carefully  planned  and  firmly 
executed.  If  the  cut  should  be  through  the  superficial  portions 
of  the  pulp,  excising  a  portion  of  the  tissue,  it  is  just  as  well, 
for  when  the  hemorrhage  has  ceased,  we  are  sure  of  the  best 
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condition  for  the  absorption  of  remedies  for  destroying  it, 
whether  this  be  done  bj^  the  application  of  the  arsenic  or  by 
use  of  cocain  under  pressure.  In  some  broad  cavities  in  which 
it  may  seem  that  the  carious  mass  is  too  broad  to  be  removed 
at  a  single  cut,  one  or  more  preparatory  cuts  may  be  made  to 
either  side,  avoiding  the  pulp,  before  making  the  principal  cut 
for  its  exposure.  An  exposure  of  the  pulp  made  in  this  way 
is  usually  not  very  painful,  and,  even  if  it  be  very  sensitive, 
the  duration  of  the  pain  is  reduced  to  the  shortest  limit  of  time. 
In  proximal  cavities  in  the  incisors,  the  spoons  20-9-12  gen- 
erally can  not  be  used  for  want  of  room.  Much  oftener  the 
spoons  15-8-12  or  the  discoid  are  applicable.  In  these  cavities 
the  most  desirable  direction  for  the  final  cut  for  exposing  the 
pulp  is  from  the  gingival  toward  the  incisal,  directly  over  the 
pulp.  In  these  cases  the  opening  into  the  pulp  is  apt  to  be  long 
gingivo-incisally,  and  if  the  broad  cutting  edge  can  be  placed 
at  right  angles  to  this,  it  is  much  safer  against  dropping  into 
the  pulp  chamber  and  producing  unnecessary  laceration  of  the 
sensitive  tissues.  By  proceeding  carefully,  this  position,  or  an 
angle  closely  proximating  it,  can  often  be  obtained,  and  then 
the  exposure  is  made  with  safety.  A  discoid  is  really  the  best 
instrument  for  the  purpose  in  this  position.  The  exposure  may  be 
made  with  spoons  10-6-12,  but  with  more  danger  of  inflicting 
pain. 

Desthoying  the  Dental  Pulp  with  Arsenic. 

When  the  pulp  has  been  fully  exposed,  the  cavity  should 
be  ready  for  the  application  to  the  pulp  without  further  prep- 
aration. If  it  is  to  be  destroyed  by  arsenic,  cut  a  piece  of  ordi- 
nary writing-paper,  of  heavy  grade,  of  such  size  and  form  that 
it  may  be  easily  so  laid  in  the  cavity  as  to  cover  the  exposure; 
try  it  in  place.  The  walls  of  the  cavity  should  be  moistened  with 
eucalyptol,  or  oil  of  cajuput,  to  prepare  them  for  receiving  a 
gutta-percha  filling.  Any  excess  of  oil  should  be  removed.  A 
small  amount  of  arsenical  paste  may  be  placed  upon  the  piece 
of  paper  and  applied  directly  to  the  exposure,  with  the  arsenical 
paste  turned  against  the  pulp.  The  paper  should  be  pressed 
gently  to  place.  Care  should  be  taken  not  to  use  so  much  of  the 
paste  that  it  will  run  out  around  the  margins  of  the  paper  and 
be  in  danger  of  smearing  the  walls  of  the  cavity,  and  possibly 
getting  out  toward  the  gingival  margin  of  proximal  cavities, 
for,  in  this  case,  there  will  be  danger  of  arsenical  poisoning 
of  the  gum  tissues.    This  is  sometimes  a  serious  accident,  endan- 
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gering  several  teeth  by  destroying  the  gum  tissue  and  alveolar 
process.  Place  a  gutta-percha  filling  over  the  paper,  using 
especial  care  not  to  make  unnecessary  pressure  over  the  exposure 
of  the  pulp  that  will  cause  compression  and  pain.  This  gutta- 
percha filling  should  be  as  perfect  in  its  adaptation  to  the  cavity 
walls  as  it  is  possible  to  make  it,  in  order  that  there  may  be  no 
leakage  of  the  arsenic  to  poison  the  surrounding  tissues,  or  of 
moisture  from  without  inward  to  interfere  with  the  action  of 
the  drug  and  infect  the  pulp.  Unless  the  cavity  is  so  shallow 
that  there  is  lack  of  room,  a  further  protection  of  the  pulp 
against  pressure  may  be  provided  by  cutting  another  piece  of 
paper  or  cardboard  and  fitting  it  over  the  first.  Some  cement 
may  be  mixed  rather  thin  and  a  globule  placed  on  this  second 
paper,  and  the  second  paper  inverted  over  the  first  and  tapped 
gently  to  place.  The  cement  should  be  given  time  to  stiffen, 
which  will  give  opportunity  for  the  use  of  any  reasonable  force 
in  making  the  gutta-percha  filling  for  sealing  the  cavity.  Another 
important  care  should  be  that  in  proximal  cavities  no  overplus 
of  gutta-percha  be  allowed  to  infringe  upon  the  gum  septum 
and  cause  absorption.  Overplus  in  this  direction  is  readily 
avoided  by  placing  any  suitable  instrument  between  the  teeth 
at  the  gingival  margin  of  the  cavity,  such  as  the  tapering  shank 
of  hoe  8-3-6,  or  the  blade  of  a  finishing  knife,  and  making  the 
gutta-percha  filling  against  it,  afterward  removing  the  instru- 
ment. This  gives  room  for  the  gum  septum,  and  yet  allows  the 
temporary  filling  to  be  placed  firmly  against  the  proximating 
tooth  in  the  region  of  the  normal  contact.  Finally  the  filling 
must  be  so  trimmed  as  not  to  give  the  patient  annoyance,  after 
which  the  patient  may  be  discharged  for  forty-eight  hours,  or 
until  the  arsenic  has  acted. 

Anesthetizing  the  Dental  Pulp  with  Cocaik. 

If  it  has  been  decided  to  anesthetize  the  pulp  with  cocain 
under  pressure,  the  opening  into  the  pulp  must  be  free,  and  the 
position  such  that  the  after-manipulation  can  be  readily  done. 
The  surrounding  walls  must  be  sufficient  so  that  the  drug  may 
be  readily  confined  under  pressure,  and  the  access  should  be 
fairly  direct.  Otherwise  arsenic  should  be  used.  When  a  pulp 
is  to  be  anesthetized  by  cocain,  one  should  always  look  carefully 
to  the  rubber  dam  to  see  that  it  is  watertight  at  all  points  so 
that  there  shall  be  no  risk  of  the  cocain  solution  reaching  the 
saliva. 

When  the  cavity  has  been  fully  prepared  —  an  occlusal 
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cavity  in  an  upper  first  molar,  for  example  —  a  sufficient  amount 
of  cocain  crystals  should  be  dissolved  in  a  drop  of  water  (always 
made  fresh  for  each  case)  and  a  small  pellet  of  cotton  saturated 
with  this  placed  in  the  cavity  upon  the  exposed  pulp.  Over  this 
should  be  placed  a  pellet  of  soft,  or  unvulcanized  rubber  (used 
for  making  vulcanite  plates),  that  will  completely  fill  the  orifice 
of  the  cavity  and  prevent  the  escape  of  the  solution.  Pressure 
should  be  made  upon  this  with  a  broad-faced  amalgam  plugger. 
The  pressure  should  be  gentle  at  first  and  be  gradually  increased 
as  the  pain  subsides,  watching  for  evidence  of  pain  in  the  coun- 
tenance of  the  patient,  until  very  heavy  pressure  can  be  made. 
Then,  if  all  has  gone  well,  the  vulcanizable  rubber  and  the  cotton 
may  be  removed  and  the  pulp  will  be  found  insensible,  and  its 
removal  may  be  proceeded  with. 

In  anesthetizing  the  pulp  in  this  way,  notice  particularly 
that  the  cavity  must  be  so  stopped  with  the  soft  rubber  as  to 
prevent  the  escape  of  the  solution  along  the  cavity  walls,  other- 
wise the  pressure  will  fail  to  force  the  drug  into  the  pulp  tissue 
and  the  anesthesia  will  fail.  This  is  fairly  easy  of  accomplish- 
ment in  the  cavity  named  above  and  those  of  similar  form  and 
situation.  But  in  proximal  cavities  it  is  often  much  more  diffi- 
cult to  so  place  the  vulcanizable  rubber  that  it  will  successfully 
stop  the  orifice  of  the  cavity  and  prevent  the  escape  of  the  fluid. 
In  the  molars  and  bicuspids  this  may  be  successfully  done  by 
first  placing  a  properly  formed  piece  of  rubber  against  the 
proximating  surface  of  the  adjacent  tooth  and  forcing  it  against 
the  gingival  wall  of  the  cavity  and  then  doubling  it  over  the 
occlusal  portion  so  as  to  close  that  also,  afterward  applying 
pressure  with  a  broad  instrument  point  selected  to  fit  the  cavity 
to  the  best  advantage.  As  one  becomes  expert  in  this,  most  cavi- 
ties may  be  so  handled  as  to  successfully  produce  anesthesia 
of  the  pulp. 

In  those  cases  in  which  the  pulp  is  not  actually  exposed, 
so  that  it  is  necessary  to  cut  through  considerable  dentin  to 
expose  it,  better  results  will  usually  be  obtained  in  the  use  of 
cocain  anesthesia  by  cutting  a  small  hole  in  the  dentin,  about 
1  mm.  in  diameter,  with  a  bibeveled  drill,  and  placing  a  minute 
pledget  of  cotton,  saturated  with  the  cocain  solution,  in  this  hole. 
A  small  piece  of  vulcanizable  rubber  should  be  applied  over  the 
hole  and  pressure  made  with  an  instrument  that  will  just  fit  in 
the  hole.  It  should  be  remembered  that  the  effect  of  the  pressure 
applied  will  be  in  inverse  proportion  to  the  area  of  the  end  of  the 
instrument  used,  and  much  better  penetration  will  be  obtained 
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with  a  small  instrument  if  the  solution  can  be  confined  in  a  small 
hole  so  that  it  will  be  forced  directly  forward  and  not  spread 
laterally,  as  it  would  do  if  the  small  instrument  were  used  in  a 
large  cavity. 

The  best  penetration  of  the  dentin  is  obtained  in  cases  in 
which  the  eocain  solution  is  forced  into  normal  dentinal  tubules. 
For  this  reason,  it  is  often  an  advantage  to  disregard  the  cavity 
of  decay  and  drill  into  the  dentin  and  apply  the  eocain  to  normal 
tubules  in  some  other  portion  of  the  crown  of  the  tooth.  For 
example,  in  eases  of  distal  surface  cavities  in  molars,  an  opening 
may  be  made  through  the  occlusal  surface  in  the  area  which  must 
be  included  in  the  cavity  anyhow,  and  the  eocain  applied  to 
normal  tubules. 

Opening  the  pulp  chamber  preparatory  to  removal  of  the 
PULP.  AVhen  the  pulp  has  been  destroyed  by  arsenic,  the  first 
procedure,  when  the  patient  has  returned  for  the  second  sitting, 
is  to  adjust  the  rubber  dam.  In  proximal  cavities  in  which  the 
gutta-percha  filling  has  been  placed  firmly  against  the  prosi- 
mating  tooth,  the  filling  must  first  be  cut  through  with  a  Koeber 
saw,  or  trimmed  away  with  a  sharp  finishing  knife,  in  order  to 
allow  the  rubber  dam  to  pass.  A  single,  quick  cut  with  a  hot 
flat  burnisher  will  accomplish  the  same  result.  "When  the  dam 
is  in  position,  sterilize  the  field  of  operation  by  mopping  the 
teeth  included,  also  their  interproximal  spaces  and  the  adjacent 
rubber  with  "1-2-3"  or  oil  of  cloves,  and  then  dry  them  off  with 
absorbent  cotton.  The  gutta-percha  filling  may  then  be  sof- 
tened by  warming  a  burnisher  and  passing  the  point  into  it 
and  holding  it  for  a  moment,  when  the  gutta-percha  may  be 
lifted  out. 

The  cavity  should  next  be  freed  from  the  arsenic  paste  and 
washed  out  with  an  antiseptic  and  dried.  The  next  procedure  is 
the  opening  of  the  pulp  chamber.  In  case  the  pulp  has  been  anes- 
thetized with  eocain,  the  rubber  dam  will  be  in  place  and  ready 
for  the  opening  of  the  pulp  chamber,  so  that  from  this  point  the 
procedures  in  the  two  cases  will  be  similar.  In  either  case,  the 
pulp  should  first  be  pricked  cautiously  with  a  very  fine  broach, 
to  be  sure  that  it  has  lost  it  sensibility,  for  sometimes  there  is  a 
failure  in  either  way  of  operating.  It  is  very  bad  practice  to 
attempt  to  pull  out  any  part  of  the  pulp  tissue  through  a  small 
opening.  In  the  bicuspids  and  molars,  the  opening  of  the  pulp 
chamber  consists  in  the  removal  of  the  entire  roof,  or  dentinal 
covering,  and  the  manner  of  doing  this  will  depend  much  upon 
the  extent  and  location  of  the  decay. 
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In  the  occlusal  cavities  in  the  molars  in  which  the  decay  is 
large,  often  hoe  6-2-23  can  be  slipped  into  the  opening,  and, 
using  it  as  a  hook,  the  entire  roof  of  the  pulp  chamber  may  be 
pulled  away,  uncovering  the  pulp.  But  when  the  dentinal  cover- 
ing is  strong,  as  is  usually  the  case  when  the  opening  is  only 
the  exposure  of  one  of  the  horns  of  the  pulp,  the  better  way 
is  to  enlarge  the  opening  with  a  small  fissure  bur.  This  is  passed 
into  the  pulp  chamber  through  the  orifice  of  the  exposure,  and 
when  the  operator  is  sufiSciently  sure  in  his  knowledge  of  the 
anatomy,  he  may  cut  around  the  pulp  chamber  parallel  with  its 
axial  walls  and  remove  the  covering  in  a  single  piece.  Other- 
wise the  opening  may  be  enlarged  by  carrying  the  bur  laterally 
toward  the  central  portion  of  the  covering  of  the  chamber  and 
then  carrying  it  around  in  a  circle.  Then  hoe  6-2-23  may  be 
passed  into  the  opening  and  its  blade  turned  under  the  roof 
covering  the  pulp,  the  overhang  determined,  and  the  cutting 
directed,  until  the  whole  extent  of  the  chamber  is  uncovered. 
No  overhang  should  be  left  at  any  point.  In  this  cutting,  the 
greatest  care  should  be  taken  that  the  bur  be  not  pressed  into 
the  floor  of  the  chamber  and  its  form  marred  by  cutting  into  it. 
It  is  best  to  prepare  a  nimiber  of  small  fissure  burs  especially 
for  this  work  by  grinding  the  ends  smooth  on  a  stone  while 
rapidly  rotating  in  the  engine.  With  these  there  will  be  no 
danger  of  marring  the  floor  of  the  pulp  chamber.  When  the 
whole  of  the  roof  has  been  removed,  it  is  generally  best  to  enlarge 
somewhat  toward  the  mesio-buccal  angle  in  order  to  remove  the 
mesio-buccal  horn  of  the  pulp  and  to  give  better  access  to  the 
mesio-buccal  root  canal.  This  may  be  done  most  readily  and 
in  the  best  form  by  a  scraping  movement  with  the  cleoid  exca- 
vator. The  case  is  now  ready  for  the  removal  of  the  pulp.  Inci- 
dentally much  of  the  tissue  of  the  bulb  of  the  pulp,  possibly  all 
of  it,  will  have  been  removed  in  doing  this  cutting,  but  no  attempt 
should  be  made  to  remove  the  pulp  from  the  canals  until  this 
cutting  is  satisfactorily  completed  and  the  cavity  cleared  of  all 
dentin  chips  and  cuttings.  If  this  is  neglected,  it  will  often 
happen  that  these  cuttings  will  get  into  the  smaller  root  canals 
and  stop  them  up  so  that  they  can  not  again  be  opened.  For  this 
reason  all  cutting  in  opening  the  pulp  chamber,  especially  in 
bicuspids  and  molars  in  which  some  of  the  canals  are  often  very 
small,  should  be  fully  completed  before  any  effort  is  made  to 
remove  the  pulp  from  the  canals.  When  in  any  case  it  is  found 
that  more  cutting  for  access  to  some  one  root  canal  must  be  made, 
a  bit  of  cotton  should  be  placed  loosely  in  the  root  canals  that 
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have  been  opened,  to  remain  while  the  cutting  is  being  done,  and 
until  the  cavity  is  again  freed  from  cuttings.  Then  with  the 
removal  of  this  cotton  the  last  of  the  cuttings  will  be  removed. 

In  many  cases  after  the  first  opening  has  been  made,  the 
roof  of  the  pulp  chamber  can  be  cut  away  quicker  and  much  more 
satisfactorily  with  the  chisel  and  mallet. 

If  the  exposure  is  from  a  mesial  cavity,  the  cutting  will 
be,  of  course,  to  the  distal  and  often  will  involve  the  removal 
of  the  middle  third  of  the  occlusal  surface  with  the  whole  of 
the  dentin  intervening  between  it  and  the  pulp.  If  a  distal  cav- 
ity, the  middle  third  bucco-lingually  of  the  occlusal  surface  with 
the  intervening  dentin  should  at  once  be  removed  to  a  point  well 
toward  the  mesial  mai'ginal  ridge. 

In  the  bicuspids  the  exposures  are  almost  uniformly  from 
cavities  in  the  proximal  surfaces,  and  the  pulp  chambers  are 
broad  bucco-ling-ually.  The  cutting  for  the  opening  of  the  cham- 
bers must  be  directed  first  to  the  central  part  of  the  crown,  but 
later  broadened  from  buccal  to  lingual;  for  the  horns  of  the 
pulp,  when  long,  in  these  teeth,  spread  out  toward  the  points 
of  the  cusps,  as  in  Figure  419.  These  horns  should  be  fully 
opened  so  that  they  may  be  cleaned  and  solidly  filled.  The  root 
canals  in  these  teeth,  especially  in  the  upper  first  bicuspids,  are 
given  off  from  the  extreme  buccal  and  extreme  lingual  portions 
of  the  chamber,  as  shown  in  Figure  419,  and  unless  the  cutting 
is  broad  in  these  directions,  the  broach  will  not  have  direct 
entrance  into  them. 

In  the  incisors  and  cuspids,  exposures  are  generally  from 
proximal  cavities.  In  opening  these  for  the  removal  of  the  pulp, 
the  orifice  of  the  exposure  should  be  first  extended  to  the  gingi- 
val wall  of  the  cavity  and  to  the  full  breadth  of  the  chamber. 
The  approach  should  be  carefully  considered.  Generally  a 
broach  will  not  readily  slide  into  the  canal  without  being  bent 
more  or  less.  See  Figure  420.  This  is  unfavorable,  and  a  better 
approach  must  be  made.  Generally  when  a  cavity  is  so  large 
that  the  pulp  has  been  reached,  the  lingual  wall  should  be  cut 
away,  and  this  will  improve  the  approach,  the  instrument  being 
passed  to  the  lingual  of  the  incisal  edge  of  the  tooth;  rarely 
the  labial  wall  should  be  cut  away.  The  approach  may  be 
improved  still  more  by  taking  a  small  fissure  bur  in  the  engine, 
and,  approaching  the  canal  from  the  direction  in  which  a  broach 
would  be  introduced,  passing  it  into  the  canal  and  cutting  by 
lateral  pressure,  broaden  the  canal  in  a  direction  to  straighten 
the  approach,  as  shown  'in  Figure  421.     This  cutting  will  be 


Fin.  410. 


Fio.  419.  A  photograph  ot  a  second  bicuspid  split  bucco-lingiially  to  show  the  form  of  the  pulp 
chamber.  This  patient  w.is  about  fifteen  .years  of  age  and  the  ilhistration  shows  about  the  extreme 
bucco-linglial  breadth  of  the  |>ul|i  chauiher  in  young  persons.  In  this  case,  the  liorns  of  the  pulp  are 
rounded,  but  they  are  often  pointed.  Tliis  ease  illustrates  the  cutting  hucco-linpjally  that  is  often 
necessary  to  fully  expose  an<i  clean  these  pulp  chambers.  Every  part  of  the  pulpal  horns  should  be 
exposed.     The  dentin  was  tinged  with  eosin  to  sharply  distinguish  the  enamel  cap. 

46a 


Kio.    420. 


Flo.    421. 


;SS'  r,.i":"',;:.S'i'. »." ;;:?'.;;  tur,  'ors  es  .,'«,.  *-  « .... .~« >- 

mnch  m.i'ri.  case  and  c.Ttainty  of  perfect  work. 


EXPOSUKE    AND   REMOVAL.   OF    DENTAL   PULP.  371 

toward  the  disto-lingual  if  a  distal  cavity,  or  mesio-lingual  if  a 
mesial  cavity,  if  the  approach  is  to  the  lingual  of  the  incisal 
edge.  From  whatever  the  direction  of  the  approach,  the  cutting 
is  to  be  so  directed  to  the  broadening  of  the  coronal  portion  of 
the  canal  that  the  broach  will  reach  the  apex  of  the  tooth  with 
the  least  bending.  In  this  cutting,  special  care  should  be  taken 
that  the  end  of  the  bur  does  not  cut  the  opposite  side  of  the  canal 
and  roughen  it,  for,  if  it  should,  the  point  of  the  broach  will  catch 
in  the  rough  points  at  every  effort  to  introduce  it  into  the  canal. 
By  this  cutting,  the  curve  of  the  instruments  introduced  into  the 
canal  for  the  removal  of  the  pulp,  or  for  filling  the  canal,  will  be 
much  less  abrupt  and  these  operations  can  be  done  more  per- 
fectly. 

Removal  of  the  Pttlp. 

The  instruments  used  for  removing  the  pulp  from  the  canals 
are  the  barbed  broach  and  the  smooth  broach.  Generally  the 
barbed  broach  should  be  used  first.  Usually  the  bulb  of  the  pulp 
will  have  been  removed  during  the  opening  of  the  pulp  chamber, 
and  the  broach  selected  should  be  suited  in  size  to  the  canal. 
Each  broach  should  be  tested  before  using  it  by  placing  the  end 
on  the  thumb  nail  of  the  left  hand  and  bending  it.  It  should  bend 
in  a  regular  curve.  Occasionally  in  cutting  the  barbs,  the  shaft 
is  cut  too  deeply  at  some  point,  which  will  cause  it  to  break 
easily;  such  a  broach  should  be  discarded.  The  broach  should 
be  held  in  a  light  handle,  but  may  be  used  without.  Just  before 
introducing  the  broach,  it  should  be  dipped  into  a  good  anti- 
septic, preferably  "1-2-3,"  or  oil  of  cloves.  There  should  be 
enough  of  the  medicament  so  that  the  working  part  of  the  broach 
can  be  effectively  washed.  This  should  never  be  neglected,  for 
the  broaches  are  liable  to  carry  microorganisms  into  the  canal 
and  infect  it.  It  is  not  meant  that  this  dipping  of  a  broach  in 
the  medicaments  mentioned  is  sufficient  sterilization  for  a  broach 
which  has  been  used  previously.  I  would,  however,  consider 
this  procedure  safe  for  a  new  broach  or  one  that  had  been  steril- 
ized and  laid  aside  in  a  bottle  after  having  been  used. 

The  broach  should  be  passed  into  the  canal,  the  point  being 
directed  against  one  of  the  walls  so  that  it  will  pass  in  beside 
the  pulp  tissue  rather  than  through  it.  Generally  the  point 
should  be  pushed  to  the  apical  foramen  and  then,  if  it  is  felt  to 
be  held  tightly  in  the  apical  end  of  the  canal,  withdrawn  until  it 
is  felt  to  be  loose.  The  broach  should  then  be  rotated  lightly, 
moving  it  slightly  back  and  forth  to  be  sure  that  the  whole  length 
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is  rotating  and  not  being  held  in  some  curved  part  of  the  canal 
which  would  be  liable  to  break  the  broach.  The  rotation  should 
not  exceed  one  turn;  it  should  then  be  withdrawn.  In  a  good 
many  cases  the  entire  contents  of  the  canal  will  be  brought  away 
with  the  first  effort.  If  not,  the  movement  should  be  repeated. 
Often  the  tissue  of  the  pulp  will  break  up  into  shreds  and  be 
but  partially  removed.  In  such  cases,  the  smooth  broach  with 
cotton  should  be  used.  For  preparing  this,  the  fingers  should 
be  disinfected  and  a  bit  of  absorbent  cotton  should  be  pulled 
between  the  fingers  of  the  two  hands  until  a  small  shred  is  formed 
containing  but  a  few  parallel  fibers.  One  end  of  these  should 
be  held  between  the  forefinger  and  thumb  of  the  right  hand  and 
with  it  the  broach  should  be  grasped  at  mid-length,  or  with  the 
cotton  wisp  extending  slightly  past  its  point.  With  the  left 
hand  the  other  end  of  the  cotton  wisp  and  the  point  of  the  broach 
should  be  grasped  together,  and  the  broach  rotated  in  the  fingers 
of  the  right  hand  until  the  cotton  is  wrapped  firmly  upon  its 
shaft.  When  this  is  properly  done,  the  cotton  will  cling  firmly 
to  the  broach  and  is  not  likely  to  be  lost  in  the  canal.  With  the 
broach  thus  armed,  dip  it  first  in  the  antiseptic,  press  out  the 
surplus  with  absorbent  cotton  and  then  pass  it  into  the  canal, 
slightly  rotating  back  and  forth.  Wlien  the  full  depth  has  been 
reached,  turn  the  broach  fully  upon  its  axis  and  withdraw  it 
while  in  rotation.  Generally  the  shreds  of  the  pulp  will  become 
entangled  in  the  cotton  and  be  brought  away.  This  should  be 
repeated  until  all  tissue  has  been  removed  from  the  canal  to  its 
apex. 

Students  often  have  difficulty  in  finding  the  canals  in  the 
molar  teeth.  This  should  not  occur  except  in  abnormal  cases. 
The  difficulty  generally  occurs  because  the  floors  of  the  pulp 
chambers  have  been  mutilated  with  burs  and  the  openings  of  the 
canals  filled  with  chips.  This  should  never  be  done ;  burs  should 
not  be  used  in  the  floor  of  the  pulp  chamber. 

The  floor  of  the  pulp  chamber  is  rounded  or  arched  in  the 
center  and  falls  away  toward  the  mouths  of  the  canals.  In  upper 
molars  the  canals  are  situated  in  the  position  of  the  angles  of  a 
triangle  (the  molar  triangle),  Figures  422,  423,  the  mesial  line 
of  which  is  the  longest,  the  buccal  the  shortest,  and  the  distal 
the  intermediate  length.  For  the  first  molar,  this  triangle  is 
well  shown  in  the  illustrations  representing  sections  a  little 
rootwise  from  the  floor  of  the  pulp  chamber.  This  is  best  seen 
in  the  specimen  itself ;  and  the  position  and  the  direction  of  the 
canals,  with  relation  to  the  walls  of  the  pulp  chamber  and  the 
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main  points  of  the  surface  of  the  crown,  should  be  carefully 
studied. 

The  opening  into  the  lingual  root  is  the  simplest  and  most 
direct.  Generally,  it  begins  in  a  frmnel-shaped  opening  inclining 
to  the  lingual,  as  in  Figure  425,  which  quickly  narrows  to  the 
dimensions  of  a  moderately  small  canal  and  continues  to  taper 
to  the  apical  foramen.  It  is  usually  straight,  or  but  slightly 
curved.  The  approach  to  the  canal  with  the  broach  is  from  the 
buccal,  with  a  lingual  inclination.  The  broach  should  be  placed 
against  the  lingual  wall  and  slid  forward  and  it  will  glide  into 
the  canal. 

The  opening  of  the  mesio-buccal  canal  is  imder  the  mesio- 
buccal  cusp,  close  against  the  mesio-buccal  angle  of  the  pulp 
chamber.  It  often  happens  that  this  canal  opens  in  a  groove  in 
the  angle  of  the  chamber.  Figures  422,  423,  making  this  the 
thinnest  point  in  the  dentinal  walls  surrounding  it.  In  young 
teeth,  the  mouth  of  the  canal  is  of  a  flattened  funnel  shape,  which 
is  quickly  contracted  into  a  very  fine  canal;  but  in  the  adult,  it 
often  begins  as  a  fine  canal.  Its  course  at  first  is  to  the  buccal 
and  mesial  and  then  to  the  distal.  It  is  usually  distinctly  flat- 
tened and  often  has  a  thin  edge  to  the  lingual.  It  is  often  a  very 
difficult  canal  to  clean  with  a  broach.  To  find  this  canal,  the 
point  of  the  broach  should  be  directed  into  the  mesio-buccal 
angle  of  the  pulp  chamber,  and,  while  held  against  the  wall 
within  this  angle,  should  be  slid  toward  the  root.  It  will  rarely 
fail  to  glide  into  the  canal. 

The  disto-buccal  canal  usually  begins  abruptly  as  a  fine 
opening,  situated  at  the  disto-buccal  angle  of  the  floor  of  the 
pulp  chamber,  Figures  422,  423,  so  that  a  broach  pressed  into 
that  angle  will  easily  glide  into  it.  But  in  some  instances,  espe- 
cially in  the  upper  second  molars,  the  opening  is  in  the  floor  of 
the  pulp  chamber  at  a  little  distance  from  the  immediate  angle 
toward  the  center  of  the  floor,  and  then,  in  positions  which  limit 
vision,  it  is  often  difficult  to  find.  In  teeth  much  flattened  at  the 
neck,  the  opening  of  this  canal  may  begin  very  close  to  the  mouth 
of  the  mesial  canal,  Figure  424,  or  close  against  the  distal  wall 
of  the  chamber,  half  way  from  the  buccal  to  the  lingual  wall, 
or,  anywhere  between  this  point  and  the  disto-buccal  angle. 
The  first  direction  of  the  canal  will  vary  according  to  its  posi- 
tion. If  it  is  found  in  a  fairly  well  defined  disto-buccal  angle 
of  the  chamber,  its  direction  will  be  a  little  inclined  to  the  distal 
and  the  broach  will  penetrate  it  easily;  if  in  the  floor  of  the 
chamber,  it  will  sometimes  be  straight,  as  in  the  former  case; 
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but,  more  generally,  the  first  direction  will  be  to  the  distal  and 
buccal,  with  considerable  curve  afterward.  If  found  close  to 
the  mesial  canal,  its  course  is  usually  first  sharply  to  the  distal, 
when  it  curves  rather  abruptly  toward  the  apex  of  root.  If 
found  along  a  smooth  or  curved  distal  wall,  the  course  will  gen- 
erally be  to  the  distal  and  buccal  with  but  little  curve.  This 
canal  is  usually  very  fine  from  its  beginning,  and  almost  or  quite 
round. 

While  the  canals  are  similar  in  all  of  the  upper  molars,  there 
are  differences  in  the  form  of  the  floor  of  the  pulp  chamber  that 
may  be  briefly  generalized.  The  pulp  chamber  of  the  upper 
second  molar,  Figure  428,  is  usually  much  more  flattened  mesio- 
distally  than  that  of  the  first  molar.  This  changes  the  relation 
of  the  openings  of  the  canals  somewhat,  rendering  the  distal 
angle  of  the  triangle  formed  by  them  more  obtuse  and  brings 
the  opening  of  the  distal  canal  nearer  the  mesial  line  of  the 
triangle,  so  that  it  seems  to  be  found  along  the  distal  wall  of  the 
narrowed  chamber.  In  others,  it  is  found  in  the  extreme  buccal 
portion  crowded  close  against  the  mouth  of  the  mesial  canal. 

The  position  of  the  openings  of  the  canals  in  the  upper 
third  molar,  Figures  430,  431,  is  usually  much  the  same  as  in 
the  first  and  second,  varying  so  as  to  resemble  either.  Occa- 
sionally there  are  more  than  the  usual  number;  occasionally 
only  one  or  two  canals.  When  there  is  but  one,  it  is  commonly 
quite  large.  Four,  five,  or  even  seven  or  eight,  are  sometimes 
found. 

The  pulp  chambers  of  the  lower  molars.  Figures  432-442, 
have  the  same  general  form  as  the  surface  of  the  crowns,  but 
are  generally  rather  more  angular.  The  wall  of  the  chamber 
toward  the  occlusal  surface  is  convex  toward  the  pulp;  the 
horns  extend  from  the  extreme  angles  toward  the  apex  of  each 
cusp.  The  floor,  through  the  central  portion,  is  arched  or  con- 
vex from  mesial  to  distal,  and  concave  from  buccal  to  lingual. 
The  mesial  wall  of  the  cavity  is  flat  and  longer  than  the  distal, 
which  is  roimded  or  concave.  The  mesio-buccal  and  mesio- 
lingual  angles  are  sharp  and  projecting,  while  the  distal  angles 
are  rounded,  Figure  435.  The  size  of  the  chamber  varies  much. 
In  youth,  its  diameter  is  often  as  much  as  two-fifths  of  the  crown 
and  seldom  less  than  one-third.  This  diminishes  as  age  advances, 
and  in  old  age,  it  is  often  very  small;  especially  where  there 
has  been  considerable  abrasion  of  the  teeth,  the  pulp  chamber 
may  be  almost  or  quite  obliterated. 

The  root  canals  of  the  lower  molars  proceed  from  the  mesial 
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'''"""fkjs.  424-427.     I,ongtliwise  sections  of  upper  first  molars  exhibiting  the  relation  of  the  root  eanals 
to  the  pulp  chambers.  .  ,    ,.  ,    ,    i  ,„„*„ 

Fio    424.     A  section  exposing  the  pulp  chamber  and  the  canals  in  the  mesio-  and  d.slobuceal  roots. 

Fro.  42.'>.     A  section  exposing  the  pulp  chamber  and  mesiobuccal  and  lingual  pulp  canals. 

Fio    420.     Another  section  exposing  tlie  two  buccal  root  canals. 

Fin.   427.     A  section  exposing  the  pulp  chamber  an,l  the  canals  in  the  disto-buecal   root  and  the 

"'^'fio™428.     a  perpendicular  section  of  an  upper  second  niohir.  exposing  the  pulp  .hai.iber  .ind  the 
canals  in  the  mesio-  and  disto-biiccal  roots.                                                                            ,       ,       ,  ,  n. 

■  Fig.   42!I.     a  perpendicular  section  of  an  upper  second  molar,  exposing  tli.'  pulp  ehaml.er  and  the 
canals  in  the  disto-buccal  and  lingual  roots.  . 

FlOS  430  431.  The  pulp  chamber  an.l  loot  canals  in  upper  tliiid  m.dais.  '' f  "'•<'./ ^0  is  a 
bucco  hngual  ection  showing  llie  canals  in  the  mesio-buccal  and  ingual  roots  .Hgure  431  is  a  mes.o- 
distal  section  showing  the  divided  buccal  canals  m  a  tooth  with  a  single  root. 
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Fios.  432,  433.  Mesio-distal  sections  of  lower  first  molars,  exjxising  the  pulp  chamber  and  root 
canals. 

Fig.  4.34.  A  bucco-iingual  section  through  the  mesial  root  of  a  lower  first  molar,  showing  the 
pnlp  chamber  and  the  two  canals  in  the  mesial  root.  Not  very  infrequently  these  end  in  a  common 
apical  foramen. 

Fio.  435.  Cross- sect  ions  through  the  central  part  of  the  pulp  chambers  of  two  lower  molar  teeth 
in  the  figures  one  above  the  other  on  the  left.  The  second  cut  is  just  below  the  pulp  chamber  in  each. 
The  third  cut  is  about  the  mid-length  of  the  roots.  In  the  upper  series,  the  mesial  root  has  one  broad 
canal.     In  the  lower  series  this  is  divided  into  two  very  small  canals,  widely  separated. 

Fig.  436.  A  mesio-distal  section  of  a  lower  second  molar  with  a  single  root,  showing  the  pulp 
chamber  and  a  mesial  and  distal  root  canal. 

Fig.  437.     A  bucco-lingual  section  of  a  lower  second  molar  with  one  root  and  one  large  pulp  canal. 

Fig.  438.  A  mesio-distal  section  of  a  lower  second  molar  with  two  roots,  showing  the  root 
canals. 

Fio.  439.  A  bucco-lingnal  section  of  the  crown  and  mesial  root  of  a  lower  second  molar,  with 
two  root  ciiiials  which  join  in  the  apical  third  of  their  length  and  again  separate,  ending  in  separate 
apical  foramina.     This  is  unusual. 

Figs.  440,  441,  442.  Mesio-distal  sections  of  lower  third  molars,  showing  the  forms  of  the  pulp 
chambers  and  root  canals.  Figure  441  shows  tlie  single  root  with  one  large  canal.  This  is  not  very 
uncommon  in  these  teeth. 
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and  distal  portions  of  the  pulp  chamber,  Figures  432,  433,  435, 
438,  440,  442.  The  mesial  canal,  at  its  mouth,  is  usually  about 
as  broad  from  buccal  to  lingual  as  the  whole  breadth  of  the 
chamber,  including  its  angular  projections.  Either  at,  or  a  little 
rootwise  from,  the  floor  of  the  pulp  chamber,  it  is  usually  divided 
into  two  very  small  canals  which  diverge  at  first,  and  approach 
each  other  afterward,  but  usually  remain  distinct,  each  ending 
in  its  own  apical  foramen,  Figure  434.  Occasionally,  however, 
they  are  united  in  the  apical  third  of  the  root,  and  end  in  a  com- 
mon apical  foramen.  Again,  there  may  be  a  communication 
between  them  in  the  apical  portion  of  the  root,  each  canal  remain- 
ing otherwise  complete  in  itself.  Figure  439.  A  few  have  one 
broad  flattened  canal,  Figure  435.  These  canals  are  usually 
minute  and  very  difficult  to  thoroughly  clean  with  the  broach, 
though  the  mesio-buccal  canal  is  usually  easily  found  if  the  pulp 
chamber  is  thoroughly  opened.  By  placing  the  point  of  the  broach 
in  the  mesio-buccal  angle  of  the  chamber  and  pushing  it  gently 
on,  it  will  generally  glide  into  the  canal.  The  first  direction 
inclines  to  the  mesial  and  buccal,  after  which  it  curves  to  the 
distal  and  lingual.  Generally,  these  curves  are  easy,  without 
short  bends.  The  broach  glides  into  the  mesio-lingual  canal  by 
placing  the  point  in  the  mesio-lingual  angle  of  the  pulp  chamber 
and  sliding  it  toward  the  root.  The  first  inclination  is  to  the 
mesial,  but  occasionally  to  the  lingual,  after  which  it  curves  to 
the  distal  and  buccal. 

The  distal  canal  is  approached  by  a  funnel-shaped  opening, 
of  which  the  central  part  of  the  distal  wall  of  the  pulp  chamber 
becomes  a  portion.  Its  direction  is  a  little  to  the  distal,  and  is 
generally  very  nearly  straight  to  the  apex.  At  first  it  is  flat- 
tened with  the  long  diameter  from  buccal  to  lingual,  and  pro- 
gressively becomes  rounded  and  tapers  regularly  to  the  apical 
foramen.  It  is  generally  much  larger  than  the  canals  of  the 
mesial  root  and  is  easily  cleaned  with  the  broach.  If  the  mouth 
of  the  patient  is  wide  open  and  the  handle  of  the  broach  brought 
against  the  upper  central  incisors  with  the  point  directed  against 
the  posterior  wall  of  the  pulp  chamber,  it  will  easily  glide  into 
the  canal  and  pass  to  the  apical  foramen.  This  position  is 
shown  in  the  photograph,  Figure  443.  This  particular  position 
for  easily  entering  the  distal  canal  is  important,  for  all  the  lower 
molars.  Occasionally,  the  lower  third  molar  has  but  one  root 
canal.  Figure  441,  which  is  generally  very  large.  More  rarely 
only  a  single  canal  will  be  found  in  the  lower  second  molar,  but 
generally,  the  canals  of  the  second  and  third  lower  molars  are 
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similar  to  those  of  the  first.  The  pulp  chambers  are  usually 
smaller  and  oftener  irregular  in  outline.  The  lower  third  molar 
has,  occasionally,  a  very  large  pulp  chamber. 

Variations  of  the  forms  of  pulp  chambers.  Many  vari- 
ations of  form  occur  in  the  pulp  chambers  and  root  canals.  The 
roots  of  the  teeth  may  be  abnormally  crooked.  In  many  instances, 
the  pulp  chamber  will  have  in  it  secondary  formations,  called 
nodules,  which  may  be  adherent  to  the  walls  or  block  the  open- 
ings of  the  canals  and  prevent  a  broach  from  gliding  into  them. 
These  also  occur,  occasionally,  within  the  canals,  partially  block- 
ing the  way  of  the  broach.  Sometimes  the  pulp  chamber  will 
be  filled  with  nodular  deposits  so  completely  that  there  seems 
to  be  no  room  for  the  tissues  of  the  pulp.  These  deposits  must 
be  removed  before  the  root  canals  can  be  reached  and  entered, 
after  which  the  canals  will  generally  be  found  open.  Such 
deposits  occur  within  the  pulp  chambers  of  any  of  the  teeth,  but 
they  cause  annoyance  most  frequently  in  the  molars. 

Occasionally  lateral  openings  occur  from  the  root  canals  to 
the  surface  of  the  root.  More  of  these  have  been  seen  from  the 
canals  of  the  lower  molars  than  any  other  teeth.  Generally 
they  follow  the  course  of  the  dentinal  tubules  and  open  on  the  side 
of  the  root.  They  may  diverge  to  one  side  and  curve  toward 
the  apex  of  the  root.  These  can  not  often  be  detected,  except  in 
dissections  of  the  root,  and  occur  so  rarely  they  may  be  ignored 
in  practice. 

Sometimes  the  horns  of  the  pulp  approach  abnormally  near 
the  points  of  the  cusps  of  some  of  the  teeth,  as  in  the  upper  first 
bicuspid,  and  in  the  mesio-buccal  cusp  of  the  upper  first  molar. 
Then  the  pulp  is  more  liable  to  exposure  in  excavating  carious 
cavities. 

No  specific  directions  can  be  given  for  abnormal  cases. 
When  the  pulp  chamber  is  filled  with  secondary  deposits,  the 
effort  should  be  directed  to  the  removal  of  these,  preserving 
the  outlines  of  the  pulp  chamber.  When  the  pulp  chamber  is 
much  narrowed  by  secondary  dentin  deposited  upon  its  walls, 
the  openings  into  the  canals  should  be  found  before  any  cutting 
is  done,  and  then  the  cutting  carefully  directed  to  straightening 
them.  In  most  instances  this  is  done  best  with  the  barbed  broach. 
All  small  tortuous  canals  should  be  enlarged  and  straightened 
with  the  barbed  broach.  To  do  this,  the  broach  should  be  passed 
into  the  canal  as  far  as  possible  and  withdrawn.  The  barbs  will 
impinge  upon  the  walls  and  cut  away  the  dentin  from  the  promi- 
nent parts  of  the  crooks  and  straighten  them.    This  should  be 
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Flti.  443.  .\  photograph  showinR  tho  position  for  passing  a  broach  into  the  canal  of  thp  distal 
root  of  any  one  of  the  lower  molars.  All  of  the  work  of  removing  the  pulp,  cleaning  and  filling  this 
particular  eanal  is  done  best  from  about  this  position. 

46b 
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Figs.  444-447.  Outline  drawings  explaining  the  opening  of  the  pulp  chamber  and  eanala  in  the 
incisor  teeth  when  this  is  done  through  the  lingual  surface. 

Fio.  444.     The  opening  to  the  pulp  chamber  froin  the  lingual  surface  as  first  made  with  the  drill. 

Fig.  44.1.  The  opening  as  modified  b.v  a  fi,ssure  bur,  which  is  placed  in  the  drill  hole  and  inclined 
so  as  to  cut  to  the  incisal,  straightening  the  approach  to  the  pulp  canal. 

Fig.  446.  The  fissure  bur  is  turned  to  the  deeper  portion  and  a  cut  made  lingually,  straightening 
the  approach  of  the  broach  to  the  apical  portion  of  the  canal. 

Fig  44"  Finally  the  incisal  point  or  edge  of  the  pulp  oiiambcr  is  exposed  by  a  fissure  bur,  or  a 
r>..'i-12  hoe  as  shown  in  this  figure.  This  part  of  the  pulii  chamber  can  then  be  perfectly  cleaned  and 
fifled  Generally  in  the  incisor  teeth  of  voung  |)ersons  the  drill  will  strike  the  pulp  some  distance 
from  its  incisal  enil.  as  shown  in  Figure  414.  and  any  neglect  to  expose,  clean  and  fill  this  portion 
is  certain  to  result  in  a  discoloration  of  the  crown  of  the  tooth  sooner  or  later. 
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repeated  again  and  again,  pressing  the  broach  in  a  direction 
during  its  withdrawal  that  will  tend  most  to  straighten  the  canal. 
By  repetitions  of  the  movement,  a  canal  that  can  be  entered 
by  the  smallest  broach  can  soon  be  enlarged  sufficiently  for  fill- 
ing. Generally,  partial  occlusions  of  canals  are  confined  to  or 
near  their  pulpal  ends,  and  when  these  have  been  enlarged,  the 
broach  will  pass  to  the  apex.  In  elderly  people  certain  canals 
are  often  too  small  for  successful  cleaning  and  filling.  In  cases 
in  which  there  has  been  much  wearing  away  of  the  teeth,  the  pulp 
chambers  and  the  pulpal  ends  of  the  root  canals  are  apt  to  be 
much  narrowed  by  secondary  dentin.  This  applies  to  all  of  the 
teeth  in  the  mouth,  i.  e.,  to  any  that  have,  from  any  cause,  not 
been  worn  away,  the  same  as  those  that  are  worn. 

When  the  root  canals  have  been  cleaned,  it  is  generally 
necessary  that  a  dressing  be  laid  in  the  canals  and  the  cavity 
sealed  with  a  gutta-percha  filling  until  a  future  time.  For  this 
purpose  a  wisp  of  cotton  should  be  formed  with  its  fibers  mostly 
parallel,  and  the  end  of  this  caught  with  the  point  of  the  broach 
with  the  thumb  and  finger  of  the  left  hand  and  the  broach  rotated 
with  the  right  hand,  while  the  fingers  of  the  left  roll  the  cotton 
on  its  end.  In  this  way  the  cotton  is  rolled  on  the  broach  in  such 
a  way  that  it  will  not  slip  backward  on  the  broach  and  can  be 
carried  to  the  apical  end  of  the  canal ;  and  when  the  broach  is 
withdrawn,  the  cotton  will  remain  in  the  canal.  This  should  be 
saturated  with  the  dressing,  or  drug  indicated,  before  being 
placed  in  the  canal.  One  end  of  the  cotton  wisp  should  project 
into  the  pulp  chamber  in  order  that  it  may  readily  be  removed  at 
another  sitting.  The  cavity  should  be  sealed  with  a  gutta-percha 
filling. 

Rule:  In  no  case  should  the  saliva  he  allowed  to  enter  a 
root  canal  after  the  pulp  has  been  removed.  At  any  future  sit- 
ting, the  rubber  dam  must  be  applied  and  the  included  region 
disinfected  before  the  gutta-percha  filling  is  removed.  Any  neg- 
lect of  this  precaution  is  apt  to  result  in  alveolar  abscess. 

In  cases  of  dead  pulps,  pulps  in  a  state  of  decomposition, 
empty  root  canals,  alveolar  abscess,  etc.,  the  technical  processes 
of  cleaning  the  canals  will  be  described  later.  They  may  require 
radically  different  medicinal  treatment.  This  latter  is  not  within 
the  province  of  this  book. 

Opening  pulp  chambers  in  sound  teeth.  Frequently  it  is 
necessary  to  open  the  pulp  chambers  of  teeth  that  are  sound,  or 
that  have  fillings  previously  inserted,  the  removal  of  which  is 
not  indicated.    The  pulp  may  be  dead  or  in  such  a  condition  of 
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disease  that  it  should  be  removed.  In  these  cases,  it  becomes 
necessary  to  cut  from  the  surface  of  the  tooth  or  through  the 
filling. 

In  case  of  the  incisors  or  cuspids,  the  best  place  to  enter 
the  pulp  chamber  is  through  the  central  portion  of  the  lingual 
surface.  For  this  purpose,  a  bibeveled  drill,  one  millimeter  in 
diameter,  should  be  first  used.  Its  cutting  edges  should  be  very- 
sharp.  With  this  the  enamel  should  be  penetrated  and  the  drill 
forced  a  little  distance  into  the  dentin.  This  opening  should  be 
considerably  enlarged  by  a  larger  drill  or  a  round  bur.  Then 
the  small  drill  should  be  forced  carefully  into  the  pulp  chamber 
by  frequent  changes  of  these  instruments  so  that  the  point  of 
the  small  drill  is  never  very  deep  in  the  small  hole.  Neglect  of 
this  precaution  is  liable  to  cause  unnecessary  pain,  or  to  break 
the  point  of  the  small  drill  by  some  quick  movement  of  the 
patient.  If  the  pulp  is  alive  and  sensitive,  it  should  now  be 
destroyed.  Afterward  the  complete  opening  of  the  chamber 
may  be  proceeded  with.  If  the  pulp  is  dead,  the  further  opening 
of  the  chamber  may  be  done  at  once. 

In  cutting  into  the  pulp  chamber  through  the  lingual  sur- 
face of  incisors,  the  drill  has  entered  from  the  lingual  at  a  con- 
siderable inclination,  as  shown  in  Figure  444,  and  it  is  necessary 
to  make  the  opening  as  nearly  parallel  with  the  length  of  the 
pulp  canal  as  practicable.  To  do  this,  a  fissure  bur  should  be 
used.  Its  end  should  be  passed  into  the  pulp  chamber  and  the 
hand-piece  brought  slowly  parallel  with  the  long  axis  of  the 
tooth,  cutting  from  the  incisal  wall  of  the  opening  first  made, 
as  shown  in  Figure  445 ;  then  with  the  same  instrument  passed 
farther  in,  the  lingual  wall  of  the  pulp  chamber  should  be  cut 
away,  going  deeper  into  the  root  canal  carefully,  so  as  not  to 
mar  the  labial  side,  until  the  form  shown  in  Figure  446  is 
obtained.  This  cutting  should  be  sufficient  to  admit  a  broach 
to  the  full  length  of  the  canal,  with  very  little  bending.  Unless 
there  is  some  reason  for  delay,  as  on  account  of  soreness  of  the 
tooth,  the  incisal  end  of  the  pulp  chamber,  which,  as  left  in  446, 
can  not  be  reached  for  cleaning  or  filling,  should  be  opened  by 
cutting  away  the  tissue,  as  shown  in  Figure  447.  This  should 
always  be  done  before  a  filling  is  made.  Otherwise  a  little  tissue 
or  debris  will  be  left,  which  will  decompose  later  and  discolor 
the  tooth.  It  is  also  necessary  that  this  be  opened  so  that  it 
may  be  solidly  filled.  Wlien  this  has  been  completed,  the  clean- 
ing and  treatment  of  the  canal  can  be  proceeded  with. 

Generally,  when  incisors  have  proximal  fillings  that  are 
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good,  the  opening  into  the  pulp  should  be  made  from  the  lin- 
gual, as  above  described,  without  disturbing  the  fillings.  If, 
however,  there  is  reason  for  removing  a  proximal  filling,  the 
pulp  chamber  should  be  opened  through  the  cavity. 

The  different  teeth  of  each  class  show  much  variation  in 
form  and  position,  which  makes  considerable  differences  in  the 
cutting  necessary  to  so  straighten  the  line  of  approach  that  the 
broach  and  the  root  canal  plugger  will  go  easily  to  the  apex 
of  the  root  canal,  or  canals,  without  so  much  bending  as  to  inter- 
fere with  their  effective  use.  Some  are  of  such  form,  and  the 
line  of  approach  is  such,  that  this  is  easily  obtained,  while  others 
are  very  much  more  difficult.  But  in  almost  every  case  fairly 
free  working  of  these  instruments  can  be  obtained  by  judicious 
cutting,  which  will  not  be  excessive  in  lines  that  will  materially 
injure  the  strength  of  the  teeth.  As  the  future  usefulness  of 
the  teeth  will  depend  upon  the  effectiveness  of  the  treatment 
of  the  root  canals,  one  should  not  be  satisfied  to  undertake  this 
without  the  best  access  for  these  instruments  that  can  reason- 
ably be  attained. 

In  bicuspids  and  molars,  the  opening  should  be  made  through 
the  occlusal  surface.  In  bicuspids  the  mesial  pit  should  be 
chosen.  In  molars  it  is  generally  much  easier  to  penetrate  the 
enamel  through  the  pit  in  the  central  fossa.  In  this  case,  as  soon 
as  the  dentin  has  been  entered,  it  is  best  to  introduce  a  small 
inverted  cone  bur  and  cut  a  slot  to  the  mesial,  inclining  to  the 
buccal,  and  chip  the  enamel  from  its  margins.  The  length  of  this 
toward  the  mesial  will  depend  on  the  position  of  the  tooth  and 
the  inclination  of  the  hand-piece  in  drilling  through  the  dentin. 
In  this,  the  object  is  to  gain  a  position  from  which  the  drill  can 
be  directed  into  the  pulp  chamber  centrally  or  toward  its  mesial 
portion.  The  dentin  is  thick,  and,  in  passing  through  it  from 
the  central  pit,  this  inclination  will  often  carry  the  hole  con- 
siderably to  the  distal.  Therefore,  in  beginning  again  with  the 
drill,  it  should  be  set  sufficiently  to  the  mesial  so  that  it  will 
strike  the  pulp  chamber  centrally,  or  to  the  mesial  of  its  center, 
as  stated.  In  drilling  through  the  dentin,  a  small  drill,  one 
millimeter  in  diameter,  should  first  be  made  to  penetrate  a  little, 
and  then  the  hole  enlarged,  then  drilled  deeper  and  enlarged, 
continuing  this  exchange  of  instruments  until  the  dentin  has 
been  cut  through.  It  should  be  recognized  that  there  is  always 
danger  that  a  small  drill  is  liable  to  clog  with  its  chips  and  to 
heat,  or  that  it  may  be  broken  and  the  end  remain  fast  in  the 
hole.    Or  some  sudden  movement  of  the  patient  may  break  it. 
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For  these  reasons,  a  small  drill  should  not  be  sunk  very  deeply 
into  dentin  at  any  time  without  having  enlarged  the  opening 
through  which  it  works.  The  opening  should  not  be  made  with  a 
large  drill  in  the  first  instance,  because  this  requires  too  much 
force.  If  the  pulp  is  alive  and  sensitive,  it  should  be  destroyed ; 
if  dead,  the  opening  may  at  once  be  so  enlarged  as  to  remove  the 
entire  roof  of  the  pulp  chamber,  and  the  treatment  of  the  canals 
proceeded  with.  Treatment  of  pulp  canals  should  never  be 
undertaken  through  a  small  opening. 

In  a  considerable  number  of  cases  it  is  necessary  to  open 
the  pulp  chambers  of  bicuspid  and  molar  teeth  that  have  been 
filled.  If  the  fillings  are  good,  proceed  as  if  the  tooth  was  sound, 
cutting  through  the  filling,  or  through  the  dentin,  as  the  case 
demands.  If  there  is  reason  for  removing  the  filling,  do  so  at 
once,  and  open  the  pulp  chamber  through  the  cavity. 

Cleaning  root  canals.  When  the  pulp  must  be  reached  by 
cutting  into  the  tooth  instead  of  approaching  it  through  a 
decayed  cavity,  it  is  generally  because  of  disease  of  the  dental 
pulp  that  has  rendered  its  removal  necessary,  because  of  the 
death  of  the  pulp,  or  because  of  the  necessity  for  removal  of 
the  pulp  to  use  the  tooth  as  an  abutment  for  a  bridge.  There- 
fore, the  condition  of  the  pulp  may  be,  (1)  diseased,  but  unin- 
fected; (2)  dead  and  in  a  condition  of  decomposition  and 
consequently  infected,  or  (3)  in  a  healthy  state.  In  the  first 
and  third  of  these,  the  pulp  is  to  be  removed  and  the  canals 
cleaned  as  has  heretofore  been  described  for  ordinary  cases. 
Here  we  need  to  deal  only  with  those  cases  in  which  decompo- 
sition has  occurred  within  the  pulp  chamber  and  root  canals. 
"With  these  may  be  included  also  those  which  are  found  open 
because  of  a  cavity  of  decay ;  for  all  of  these  are  infected  cases. 

Cleaning  infected  pulp  canals.  There  are  three  varieties. 
(1)  Those  in  which  there  is  no  disease  of  the  soft  tissues  about 
the  apex  of  the  root;  (2)  those  in  which  there  is  inflammation 
about  the  apex  of  the  root  or  abscess  without  external  opening 
(blind  abscess),  and  (3)  those  in  which  there  is  chronic  abscess 
discharging  on  the  gums.  The  treatment  of  these  conditions  as 
varj^ng  forms  of  disease  might  require  further  division,  but 
the  limitations  of  this  book  confines  the  consideration  to  the 
safe  preparation  and  cleaning  of  the  pulp  chambers  and  root 
canals.    Necessary  after-treatment  is  excluded. 

The  first  proposition  here  is  that  the  pulp  chambers  and 
root  canals  in  each  of  these  cases  are  infected  districts  which 
are  to  be  cleaned  and  made  aseptic.    There  seems  to  be  a  senti- 
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ment  that  there  is  no  need  of  aseptic  or  antiseptic  precautions 
in  approaching  these,  since  they  are  already  infected.  This  is 
distinctly  wrong.  In  the  great  majority  of  cases,  the  infec- 
tions are  with  the  mildly  pathogenic  microorganisms.  Root 
canals  that  open  into  a  cavity  of  decay  may  contain  saprophitic 
microorganisms  only,  which  are  incapable  of  spreading  into 
the  living  soft  tissues  by  growth  and  producing  disease  in  that 
way.  Their  products  of  decomposition  in  the  root  canals  may, 
however,  be  very  irritating  and  cause  a  temporary  inflammation 
when  passed  through  the  apical  foramen.  In  any  of  these  cases 
there  is  always  the  danger  of  introducing  more  virulent  patho- 
genic microorganisms  during  the  treatment,  unless  diligent  asep- 
tic, or  antiseptic,  precautions  are  employed  in  the  approach,  as 
in  aseptic  cases.  There  should  be  no  difference  in  this  respect 
whatever  in  the  two  classes  of  cases. 

The  instruments  used  in  cleaning  the  canals  are  the  barbed 
broach  and  the  smooth  broach  with  absorbent  cotton ;  the  same 
instruments  as  used  in  aseptic  cases.  The  rubber  dam  must 
protect  the  parts  and  the  field  of  operation  must  be  cleaned  as 
in  other  cases.  Then  if  the  canals  contain  fluid,  this  should  be 
carefully  absorbed  away  as  the  first  procedure  by  slight  wisps 
of  absorbent  cotton  wound  upon  the  smooth  broach.  This  should 
not  be  done  by  thrusting  in  as  much  cotton  as  the  root  canals 
will  hold,  for  the  reason  that  there  will  be  danger  of  pushing  this 
fluid  beyond  the  apical  foramen  and  causing  unnecessary  inflam- 
mation of  the  peridental  membrane.  Very  small  amounts  of 
cotton  should  be  used,  frequently  repeated,  and  the  fluid  lightly 
absorbed  into  these  and  drawn  away  without  pressure.  Wlien 
the  canal  is  reasonably  dry,  a  barbed  broach  that  enters  the 
canal  loosely  should  be  washed  in  "1-2-3,"  oil  of  cloves,  or  other 
of  the  sedative  essential  oils  (it  is  important  that  no  irritating 
drug  be  used),  and  introduced  carefully  some  little  distance 
into  the  canal  and  withdrawn.  The  barbs  are  so  cut  that  they 
hold  debris  or  shreds  of  decomposing  tissue  on  the  pull  and 
bring  away  any  such  material  with  which  they  come  in  contact. 
This  broaching  should  be  continued,  washing  the  broach  repeat- 
edly in  the  medicament  (of  which  there  should  be  a  sufficient 
amoimt  for  effective  washing)  until  the  canal  is  cleaned  to  its 
apex.  During  this  process  the  broach  should  be  inclined  this 
way  and  that  in  its  withdrawal  so  as  to  effectively  scrape  all 
parts  of  the  walls  of  the  canal  with  the  barbs,  loosening  and 
removing  all  adhering  particles.  Finally,  the  canal  should  be 
flooded  with  the  medicament  and  the  broaching  repeated.    The 
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medicament  should  then  be  absorbed  away.  This  should  be 
repeated  a  number  of  times  until  the  canal  is  judged  to  be  well 
cleaned.  Then  it  should  be  dried  with  frequent  introduction  of 
very  loosely  fitting  bits  of  cotton  wound  upon  the  smooth  broach 
and  so  rotated  as  to  entangle  and  remove  any  particles  that 
may  possibly  have  been  left. 

In  all  of  this  work  especial  care  should  be  taken  that  the 
cotton  on  the  smooth  broach  shall  not  be  in  such  quantity  as 
to  form  a  piston  that  will  push  material  from  the  canal  through 
the  apex  of  the  root  into  the  tissues  beyond ;  also  that  the  barbed 
broach  be  not  used  in  such  a  way  as  to  gather  shreds  of  material 
before  it  and  push  some  of  the  contents  into  the  tissue  beyond 
the  apex  of  the  tooth.  This  pushing  of  material  through  the 
apex  of  the  canal,  which  is  liable  to  produce  inflammation,  is 
the  one  great  danger  in  cleaning  root  canals.  It  is  to  be  espe- 
cially guarded  against.  With  the  proper  sealing  of  the  cavity, 
the  pulp  chamber  and  root  canals  are  a  sealed  box,  the  disinfec- 
tion of  which  is  easily  commanded.  There  is  no  reason  whatever 
for  the  use  of  irritating  germicides  in  its  disinfection. 

When  the  cleaning  has  been  completed,  a  wisp  of  cotton, 
saturated  with  the  desired  medicament  and  the  surplus  fluid 
pressed  out,  should  be  placed  loosely  in  the  root  canal,  or  in  each 
root  canal,  when  there  are  more  than  one.  This  should  be  cov- 
ered with  a  pellet  of  cotton  similarly  treated  and  the  cavity 
sealed  with  gutta-percha  as  heretofore  described.  In  no  case 
should  wisps  of  cotton  be  introduced  into  such  canals  carrying 
the  full  amount  of  liquid  they  will  take  up,  for  some  of  it  is 
apt  to  be  forced  through  the  apical  foramen  and  do  harm. 

Filling  Root  Canals. 

When  it  is  decided  that  the  conditions  are  right  for  filling 
the  root  canal,  or  canals,  of  a  tooth,  the  rubber  dam  must  be 
placed  and  the  included  region  disinfected.  Then  if  a  treatment 
has  been  in  the  canal,  the  gutta-percha  filling  and  the  dressing 
should  be  removed  and  a  critical  examination  made  as  to  its 
condition.  One  principal  point  is  that  the  canal  should  be  rea- 
sonably dry. 

The  size  of  the  apical  foramen  should  be  ascertained  by 
trying  several  sizes  of  root  canal  pluggers  in  the  canal,  first 
washing  the  point  of  each  in  an  antiseptic.  Those  that  are 
smaller  than  the  foramen  will  pass  through  and  will  be  felt  by 
the  patient.  By  beginning  with  a  small  point,  and  trying  larger 
points  in  graded  sizes,  one  will  be  found  that  will  pass  nearly, 
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but  not  quite  to  the  apical  foramen.  The  length  of  the  root  may 
be  ascertained  by  sticking  the  point  of  a  smooth  broach  through 
a  little  piece  of  rubber  dam  and  holding  the  piece  of  rubber  even 
with  the  incisal  end,  occlusal  surface,  or  any  convenient  land- 
mark on  the  tooth,  while  the  broach  passes  to  the  apical  foramen 
and  is  felt  by  the  patient.  When  the  broach  is  withdrawn,  the 
distance  from  the  rubber  to  the  point  will  be  the  length  of  the 
tooth.  In  large  canals  a  broach  with  a  small  hook  on  the  end 
may  be  passed  through  the  foramen  and  will  catch  on  the  end 
of  the  root,  thus  giving  the  length. 

The  canal  should  be  flooded  with  eucalyptol  or  oil  of  caju- 
put,  liberally  applied  upon  a  wisp  of  cotton  wrapped  upon  a 
broach,  and  the  excess  dried  out  with  a  fresh  wisp  of  cotton 
that  has  first  been  dipped  in  the  oil  and  well  squeezed  out  with 
another  wisp  of  cotton.  A  gutta-percha  cone  should  be  selected 
and  a  portion  of  it  about  three  or  four  millimeters  long  should 
be  cut  off.  This  piece  should  be  of  a  size  which,  from  the  infor- 
mation gained  of  the  size  of  the  apical  end  of  the  canal,  will  be 
sufficient  to  fully  fill  the  opening  and  not  be  forced  through  it. 
The  point  of  the  root  plugger  selected  should  be  warmed,  and 
while  holding  the  piece  of  gutta-percha  cone  in  the  thumb  and 
finger  of  the  left  hand,  its  point  should  be  brought  quickly  in 
contact  with  the  large  end  of  the  cone  and  held  a  moment,  or 
until  the  gutta-percha  has  stuck  to  the  end  of  the  instrument. 
After  the  gutta-percha  has  had  time  to  become  cold  and  hard,  it 
should  be  dipped  into  eucalyptol,  which  will  soften  the  surface 
of  the  gutta-percha  slightly.  It  should  then  be  conveyed  to 
the  root  canal,  starting  in  carefully  and  carried  firmly  in  to  its 
apical  end.  On  withdrawing  the  root  plugger,  the  gutta-percha 
cone  will  remain,  closing  the  apical  end  of  the  root.  This 
should  be  repeated  with  other  bits  of  gutta-percha  cones,  cut 
from  larger  parts  of  the  cones  as  the  canal  is  filled  to  its  larger 
portion,  using  the  larger  root  canal  plugger.  After  the  first 
two  or  three  pieces,  the  subsequent  ones  may  be  slightly  sof- 
tened by  passing  them  quickly  over  the  flame  of  the  annealing 
lamp  and  directly  into  the  canal.  This  should  be  continued  until 
the  canal  is  full. 

This  plan  of  filling  root  canals  is  applicable  to  all  except 
the  very  smallest,  and  to  all  positions.  In  some  of  the  smaller 
ones  it  is  necessary  to  make  a  special  root  canal  plugger  for 
the  case  by  cutting  off  the  barbed  portion  of  a  broach  of  a  suit- 
able size  and  squaring  its  end  on  a  stone.  In  the  daily  use  of 
broaches  a  large  number  of  these  may  be  collected  with  which 
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to  handle  root  dressings  and  for  filling  canals  that  are  too  small 
for  the  ordinary  root  pluggers. 

Rationale  or  this  procedure.  By  flooding  the  root  canal 
with  eucalyptol  or  oil  of  cajuput,  the  moisture  is  effectually 
removed.  The  oils  have  a  greater  affinity,  or  attraction,  for  the 
dentin  than  has  the  moisture  and  therefore  displace  it.  In  prac- 
tice this  is  a  much  better  method  than  drying  with  hot  air  or 
hot  instruments.  The  drying  is  done  much  more  perfectly  and 
more  easily.  In  this  work  the  cotton  wrapped  on  the  broach 
should  never  be  in  such  quantity  as  to  force  the  oil  through  the 
apical  foramen.  Any  such  action  should  be  strictly  avoided. 
These  oils  dissolve  gutta-percha  slightly,  and  the  little  oil  remain- 
ing serves  to  stick  the  gutta-percha  firmly  to  the  walls  of  the 
canal.  By  putting  in  the  gutta-percha  in  small  pieces,  an  oppor- 
tunity is  given  to  pack  every  portion  of  the  canal  and  all  of  its 
irregularities  full. 

In  filling  root  canals  that  are  very  large  at  the  apical  end, 
as  in  young  persons,  care  must  be  exercised  that  the  first  cone 
selected  is  not  so  small  that  it  could  be  forced  through  into  the 
apical  space.  In  very  small  canals,  in  which  there  is  much  doubt 
of  being  able  to  reach  the  apical  end,  chloro-percha  (gutta-percha 
dissolved  in  chloroform)  should  be  pumped  into  them,  filling 
them  as  completely  as  possible,  and  then  a  small  solid  cone  forced 
in.  This  pumping  in  of  chloro-percha  is  done  by  wrapping 
three  or  four  fibers  of  cotton  firmly  on  a  small  broach,  dipping 
this  in  the  chloro-percha  and  conveying  it  into  the  canal  and 
pumping  it  back  and  forth,  repeating  the  operation  until  the 
canal  seems  to  be  well  filled.  A  root  canal  plugger  of  suitable 
size  may  then  be  thrust  into  it  and  some  of  the  chloro-percha 
forced  from  the  pulpal  end.  A  suitable  gutta-percha  cone,  pre- 
viously prepared,  may  be  thrust  as  far  into  the  canal  as  possible. 
Such  canals  may  not  always  be  perfectly  filled  by  this  plan,  nor 
by  any  other,  but  in  each  case  the  best  effort  should  be  made. 
The  pulp  chamber  should  not  be  filled  with  gutta-percha.  This 
material  is  much  too  soft  to  serve  as  a  seat  for  a  metallic  filling. 
In  any  case  in  which  it  is  not  desirable  to  fill  the  pulp  chamber 
with  the  material  with  which  the  cavity  is  to  be  filled,  oxyphos- 
phate  of  zinc  should  be  used. 

The  evaporation  of  chloroform  from  chloro-percha  may  be 
prevented,  in  large  measure,  by  keeping  the  bottle  containing 
the  solution  upside  down.  By  standing  the  bottle  on  its  cork,  a 
little  of  the  chloro-percha  will  pass  in  between  the  cork  and  the 
opening  of  the  bottle,  and  as  the  chloroform  evaporates  from  this 
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portion,  the  remaining  gutta-perclia  will  seal  tlie  opening  so  that 
no  more  chloroform  may  evaporate.  The  contents  of  the  bottle 
will  therefore  remain  in  a  plastic  state,  ready  for  use  at  any  time. 
Horns  of  pulp  chambers.  Attention  to  the  horns  of  pulp 
chambers  is  most  urgently  demanded  in  the  incisors,  cuspids 
and  bicuspids.  In  incisors  particularly,  exposures  of  the  pulp, 
whether  made  primarily  by  caries,  or  by  cutting  into  them,  are 
usually  at  some  distance  from  the  incisal  end  of  the  pulp,  leaving 
an  end  protruding  into  the  incisal  end  of  the  crown  of  the  tooth. 
This  has  been  especially  noted  and  illustrated  in  Figures  444, 
445, 446, 447.  It  is  also  true  that  in  cutting  into  the  pulp  chambers 
of  bicuspids,  one  is  liable  to  leave  one  or  both  of  the  horns  of  the 
pulp  chamber  uncleaned  and  unfilled.  Before  filling  the  cavity, 
this  must  be  looked  for  and  these  openings  so  exposed  that  every 
part  of  them  may  be  cleaned  and  filled.  Any  neglect  in  this  will 
result  in  discoloration  of  the  tooth  by  the  decomposition  of  the 
debris  left  in  this  neglected  portion  of  the  pulp  chamber.  In 
cuspids  and  bicuspids,  the  horns  of  the  pulp  are  often  long  and 
slender,  and  penetrate  far  toward  the  ends  of  the  cusps.  Unless 
these  are  thought  of  and  especially  looked  for  and  cut  out,  so 
that  they  may  be  perfectly  filled,  discoloration  of  the  tooth  in 
some  degree  is  sure  to  occur.  This  may  occur  in  the  molars  as 
well,  especially  in  young  persons  whose  teeth  have  long  cusps 
Nothing  of  this  kind  should  escape  notice  and  correction.  A 
study  of  these  points  in  practice  will  soon  bring  such  a  knowledge 
of  the  positions  of  the  horns  of  the  pulp  that  their  exposure  will 
be  but  a  matter  of  a  few  strokes  of  an  instrument  at  the  right 
points. 
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Amalgam    (continued), 
spheroiding,  317. 
steel  tubes  for  testing,  306. 
strength    of,    depends   on   several    fac- 
tors, 316. 
directly  under  control   of  manipula- 
tion, 320. 
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Axial  wall,  rule  for  naming.  7. 
Axio-bucco-Iingual  plane,  15. 
Axio-incisal  angle,  note  re,  13. 
Axio-labio-lingual  plane,  15. 
Axio-mesio-distal  plane,  15. 


Back-action  plugger  points,  special  uses 

of,  254,  256. 
Bastard  square  knot,  88. 
Bastard  surgeon's  knot,  88. 
Bayonet  plugger  points,  special  uses  of, 

254,  255. 
Bevel  for  cutting  instruments,  34. 
Bevel    of    eavo-surface    angle,    reckoned 

how,  15. 
Beveled  rights  and  lefts,  cutting  instru- 
ments, 32. 
Bibeveled  cutting  instruments,  31. 
Bicuspids,  abrasion  of,  see  Abrasion, 
adjusting  ligatures  on,  87. 
cavity  preparation  and  filling,  see  Gin- 
gival  third   cavities.   Management 
of    weak   walls    in    bicuspids    and 
molars,    Pit    and    fissure    cavities. 
Proximal  ca%'ities  in  bicuspids  and 
molars, 
pulp  treatment,  see  Pulp  treatment. 
Binangle  chisel,  definition,  20. 
forms  and  uses,  41,  42. 
sharpening,  36. 
Binangle  contra-angle,  definition,  21. 
Bite,  strength  of,  245. 
Blade,   of  instruments,  definition.   18. 
Blows,   nature   of   and   relation    of   sizes 
of  plugger  points  to   force  as  used 
in  filling  teeth,  see  Gold,  nature  of 
blows,  etc. 
Bogue,  E.  A.,  re  amalgam,  301. 
Boley  gauge,  25. 

Broaches  in  pulp  treatment,  371,  372,  381. 
Buccal  cavities,  see  Gingival  third  cavi- 
ties, 
angles  of,  10. 
definition,  3. 
walls  of,  6. 
Bueco-lingual  plane,  15. 
Burs,  measurement  of,  24,  121. 
sharpening,  37. 
uses  of,  44. 
Calcification   of  pulps  in  cases  of  abra- 
sion, 216. 
of  teeth  which  have  escaped  abrasion, 
217. 
Calculus,  use  of  water  while  removing,  50. 
Caries,  dental,  see  Vol.  1. 

area    of    enamel    involved    in    pit    and 

fissure  decays,  106. 
area    of    enamel    involved    in    smooth- 
surface  decays,  107. 
as   result   of  interproximal   wear,   212. 
backward  decay,  case  in  which  enamel 
under    free    margin    of    gum    has 
been  undermined,  203. 
differential  diagnosis  from  white  spots, 

101. 
gingival  extensions  of  proximal  decays, 
146. 
detection  of  while  excavating,  147. 
similarity  of,  to  undermining  of  gin- 
gival walls  of  fillings,  147. 
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Caries,  dental   (continued). 

injuries  to  teeth  caused  by,  in  relation 
to    cavity    preparation,    105,    120, 
140. 
recurrence   of,   at   angles   of   proximal 

fillings,   186. 
review  of  injuries  to  teeth  by,  105. 
systemic    susceptibility    and    immunity 

to,  110. 
uniformity  of  particular  spot  in  each 
surface    in    which    decay    begins, 
112. 
Carious   dentin,   method   of   removing   in 
exposing  pulp,  364. 
removal  of,  see  Removal  of  remaining 
carious   dentin. 
Casting  apparatus   for  gold   inlays,   35.3. 
Caution  regarding  the  tying  of  ligatures 

on  incisor  teeth,  86. 
Cavities,    classification    of   into   artificial 
groups,  5,  117. 
groups  of,  2. 

nomenclature  of  angles  of,  9. 
enamel  margins,  14. 
internal  parts,  6. 
walls,  6. 
Cavity    description,    use    of    divisions    of 

surfaces  of  teeth  in,  15. 
Cavity  nomenclature,  2. 
Cavity  preparation,  105. 
by  classes,  117. 

tabulated    instrumentation    of,    118, 
119. 
convenience   points   for   starting   gold, 

cutting  with  bur,  47. 
definition,  105. 
for  amalgam  fillings,  324. 
cement  fillings,  358. 
gold  fillings,  117. 
gutta-percha  fillings,  360. 
inlays,  333. 
general  principles  of,  110. 
histological  structure  of  teeth  in  rela- 
tion to,  93. 
injuries  to  teeth  by  caries  in  relation 
to,  105. 
pit  and  fissure,  105,  120. 
smooth-surface,  107,  140. 
instrumentation  of,  tabulated,  118,  119. 
management    of   weak   walls   in   bicus- 
pids and  molars,  167. 
order  of  procedure  in,  110. 
starting  points   for  packing  gold,  cut- 
ting with  bur,  47. 
walls,  inclination  of,  14. 
rules  for  naming,  2. 
rule  regarding  moisture  on,   116. 
water,  use  of,  in,  50. 
Cavo-surface  angle,  14. 

bevel  reckoned  how,  15. 
Cement,  355. 

dissolution   of  in  oral  secretions,   357. 
filling  with,  358. 

cavity  preparation  for,  358. 


for  sealing  treatments,  357. 
for  setting  inlays,  350. 
for  treatment  of  senile  decay,  211. 
mixing,  355,  356,  358. 
non-conductor  of,  in  deep  cavities,  133. 
oxychlorid  of  zinc,  355. 
oxyphosphate  of  copper,  355,  358. 
oxyphosphate  of  zinc,  355. 
physical  properties  of,  355. 
porosity  of,  355,  356. 
shrinkage  and  expansion  of,  355,  356. 
use  of,  357. 
Cementing  substance  of  enamel,  94. 
Cementum,  decay  of,  210. 
Centigrade  circle,  24. 
Chair,  adjustments  of,  for  operating,  56. 
Chewing  food,  force  used  in,  245. 
Chisels,  definition,  20. 
forms  and  uses,  41,  42. 
sharpening,  36. 
Chloro-percha  for  filling  root  canals,  384. 
to  prevent  evaporation   of   chloroform 
from,  384. 
Clamps,  see  Rubber  dam  clamps. 
Class  1  Cavities,  see  Pit  and  fissure  cavi- 
ties. 
Class  2  cavities,  see  Proximal  cavities  in 

bicuspids  and  molars. 
Class  3  cavities,  see  Proximal  cavities  in 
incisors   and    cuspids   which    do    not 
require  the  removal   and  restoration 
of  the  incisal  angle. 
Class  4  cavities,  see  Proximal  cavities  in 
incisors   which    require    the    removal 
and  restoration  of  the  incisal  angle. 
Class  5  cavities,  see  Gingival  third  cavi- 
ties. 
Class  names  of  excavators,  19. 

of  instruments,  19. 
Classification    of    cavities    into    artificial 
groups,  5,  117. 
of  instruments,  26. 
Cleaning  teeth  preparatory  to  operating, 

water  for,  50. 
Cleoid,  definition,  20. 

form  and  use  of,  42. 
Cocain  in  anesthetizing  the  dental  pulp, 

366. 
Cohesive  gold,  filling  with,  see  Gold,  fill- 
ing with. 
Color  of  amalgams,  313, 

of  porcelain  inlays,  347. 
Combination   of   cohesive    and    non-eohe- 

sive  gold,  tee  Gold,  filling  with. 
Complex  cavities,  definition,  3. 

rules  for  naming,  7. 
Compression  in  placing  amalgam  fillings, 

327. 
Compression    of   gold   under   stress,   225. 
Construction  of  instruments,  29. 
Contact  point,  building  with  gold,  273. 
building   in    incisor   proximal   cavities, 

285. 
form  of,  296. 
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Contact  point   (continued). 

on    mesial    surfaces    of    incisors,    may 
build  new,  closer  to  gingival  than 
original,  190. 
Centra-angle,  definition,  21. 
Contra-angle  hand-piece,  description  and 
uses,  48. 
in  distal  cavities  in  upper  secoml  molar 
and  mesial  cavities  in  upper  third 
molar,  155. 
Contra-angles,  instruments,  32. 

rules  for  forming,  22. 
Contra-angle  pluggers,  see  Plugger  points. 
Convenience  form,  in  cavity  preparation, 
113. 
in  deep  occlusal  cavities  in  molars,  133. 
in  gingival  third  cavity  in  buccal  sur- 
face of  molar,  202. 
in  labial  surface  of  incisor,  208. 
in  large  pit  cavity  in  upper  first  molar, 

127. 
in   occlusal    cavities    in    lower    molars, 

137. 
in  upper  second  and  third  molars,  135. 
in   mesial   cavity  in  upper  central   in- 
cisor, 183. 
in  mesio-occlusal  cavity  in  lower  second 
molar,  168. 
in  upper  first  molar,  152,  162. 
in  small  pit  cavity  in  upper  first  molar, 
123. 
Convenience  points,  cutting  with  bur,  47, 
152. 
cutting  with  chisel,  153. 
Cotton  for  separating  teeth,  262. 
Cross-mouth  finger  positions,  66. 
Cross   sections   of   proximal   cavities  and 

fillings,    163. 
Crystal  gold,  227,  251. 
Curled  enamel,  95. 

Cuspid  teeth,  see  Incisors  and  cuspids. 
Cutting  holes  in  the  rubber  dam,  70. 
Cutting  instruments,  17. 
classification  of,  17. 
nomenclature  of,  17. 
Cutting  out  grooves  with  bur,  46. 
Cutting  steps  for  anchorage  with  bur,  45. 
Decrease  in  finger  power  among  dentists, 

55. 
Density   necessary   in    gold    fillings,    236 
Dental  instrument  gauge,  23. 
Dental   nomenclature,  definition,   2. 
Dentin,  area  involved  in  pit  and  fissure 
decays,  106. 
in  smooth-surface  decays,   110. 
Dentin  elasticity  of,  224. 

loss  of  strength  of,  in  teeth  with  abra- 
sion, 218. 
secondary,    built    in    pulp    chamber    as 

result  of  abrasion,  216. 
wall,  definition.  14. 

walls     not    cut     parallel     for     greater 
strength,  134. 
Dentists'  manudynamometer,  53. 


Dento-enamel   junction,    definition,    14. 
Direct-acting  quadrangle  plugger  points, 

special  uses  of,  254,  256. 
Discoid,  definition,  20. 
form  and  use,  42. 
sharpening,  37. 
Discoloration    of    the    substance    of    the 
teeth  by  amalgam,  313. 
only  when  filling  fails  of  being  water- 
tight, 314. 
Dissolution  of  cements  in  oral  secretions, 

357. 
Distal  cavities,  definition,  3. 

in  bicuspids  and  molars,  see  Proximal 
cavities   in   bicuspids   and   molars, 
angles  of,  10. 
walls  of,  7. 
in   incisors  and  cuspids,  see   Proximal 
cavities  in  incisors  and  cuspids, 
angles  of,  12. 
walls  of,  8. 
Disto-incisal  cavities,  see  Proximal  cavi- 
ties in  incisors, 
angles  of,  13. 
walls  of,  8. 
Disto-occlusal  cavities,  see  Proximal  cavi- 
ties in  bicuspids  and  molars, 
angles  of,  11. 
walls  of,  7. 
Divisions  of  surfaces  of  teeth,  use  of,  in 

cavity  description,  15. 
Double  plane  instruments,  31. 
Drills,  measurements  of,  24. 

uses  of,  48. 
Dynamometer    for    measuring    force    of 

thrusts,  or  pressure,  239. 
Elasticity  of  dentin,  224. 
Elasticity  of  gold,  233. 
Electric  annealer,  231. 
Electric  crucible  for  making  alloys,  307. 
Electric  mallet  for  condensing  gold,  252. 
Enamel,  attachment  of,  to  dentin,  weak- 
ened in  teeth  with  abrasion,  218. 
caries  of,  see  Caries, 
cementing  substance  of,  94. 
curled,  95. 

grooves  of,  weak  lines,  101. 
histological  structure  of,  in  relation  to 

cavity  preparation,  93. 
rods  of,  94. 

how  to  study  directions  and  inclina- 
tions of,  96,  100. 
parallel  near  surface,  95. 
statements   of   directions   of   in   dif- 
ferent  parts   of   the   crowns   of 
the  teeth,  96. 
variations    in    the    inclinations    of, 
from  a  right  angle  to  the  sur- 
face, 97. 
straight,  94. 
wall,  definition,  14. 
wall,    finishing    of,    see    Finishing    of 

enamel  wall, 
white  spots  in,  101. 
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Knamel  hatchets,  definition,  20. 
forms  and  uses,  41,  42. 
sharpening,  36. 
Enamel  margins,  nomenclature  of,  14. 
Engine,  dental,  use  of,  44. 
Enlarging  root  canals  with  drill,  48. 
Essential  oils,  see  Oils. 
Excavation  of  cavities,  see  Cavity  prep- 
aration. 
Excavators,  see  Instruments,  cutting. 
Expansion  and  contraction  of  test  amal 

gam  fillings,  note  re,  311. 
Exposure  of  dental  pulp,  see  Pulp. 
Extension  for  prevention,  see  Caries,  den- 
tal, 
a  definite  requirement,  142. 
case  illustrating  meaning  of,  143. 
cavities  in   incisors  representing  mini- 
mum and  maximum,  185. 
conditions      upon      which      extensions 

should  be  based,  109. 
cutting,  with  bur,  46. 
effect  of  wide  separation  on  width  of 
extensions  to   buccal   and   lingual, 
166. 
in  gingival  third  cavities,  109,  202. 
in    proximal    cavities    in    incisors    and 

cuspids,  189. 
limited  by  extent  of  separation  of  the 

teeth,   144. 
what  It  does  not  mean,  14.5. 
what  it  means,  142. 
Extensions  of  caries  gingivally,  146. 
detection  of  while  operating,  147. 
Face  of  pluggers,  definition,  18. 
Falling  weight  apparatus,  for  measuring 

force  of  blows,  239. 
Fifth  grasp  in  applying  rubber  dam,  73, 

78. 
Files  in  finishing  gold  fillings,  294. 

sharpening  same,  37. 
Filling  cavities  with  amalgam,  see  Amal- 
gam, 
cement,  see  Cement, 
cohesive  gold,  see  Gold, 
gutta-percha,  see  Gutta-percha, 
non-cohesive  gold,  see  Gold. 
Filling  materials,  physical  properties  of, 
224. 
amalgam,  see  Amalgam, 
cement,  355. 
desirable  qualities,  224. 
gold,  see  Gold, 
tin.  224. 
Fillings,    solidity    and    strength    required 
of,    different    for    different    persons, 
253. 
strength  required  in,  245. 
Final  word  re  amalgam,  329. 
Finger  positions,  60. 
Finger  power,  53. 

training  to  develop,  54. 
decrease  in,  among  dentists,  55. 
Finger  rests  in  operating,  60. 


Finish  of  enamel  wall,  in  cavity  prepara- 
tion, 100,  115. 
for  gold  inlays,  335. 
for  porcelain  inlays,  335,  340. 
in  gingival  third  cavity  in  buccal  sur- 
face of  molar,  202. 
in  labial  surface  of  incisor,  209. 
in    large    pit    cavity    in    upper    first 

molar,  127. 
in   mesial  cavity   in  upper  central   in- 
cisor, 183. 
in  mesio-ocelusal  cavity  in  lower  second 
molar,  168. 
in  upper  first  molar,  153,  162. 
in  small  pit  cavity  in  upper  first  molar, 

123. 
when    walls    approach    crests    of    mar- 
ginal ridges,  136. 
Finishing  files,  for  gold  fillings,  294. 

sharpening  same,  37. 
Finishing   knives,   for   gold   fillings,   294. 
l''inishing  gold  fillings,  see  Gold  fillings, 

finishing. 
First  grasp  in  applying  rubber  dam,  73, 

75. 
Fissure  bur,  uses  of,  45. 
Fissure  cavities,  see  Pit  and  fissure  cavi- 
ties. 
Flagg,  J.  Foster,  re  amalgam,  303. 
Fletcher,  Thomas,  re  amalgam,  301. 
Foil,  gold,  227. 

Food,  force  used  in  chewing,  245. 
Fool 's  knot,  88. 

Foot  pluggers,  special  uses  of,  254,  256. 
Force,  application  of,  in  filling  with  co- 
hesive gold,  251. 
different  plans  of  applying,   251. 
limit  to  force  that  can  be  applied,  253. 
relation  of  size  of  plugger  points  to, 

253. 
table   showing    force   required   to   con- 
dense gold   with  pluggers  of   dif- 
ferent sizes,  242. 
Force  used  in  chewing  food,  245. 
Forms  of  cutting  instruments,  studies  of, 

38. 
Forms  of  plugger  points,  253. 
Formula    for    amalgam    alloy,    no    fixed. 

good  for  general  use,  310. 
Formula  names  of  instruments,  22. 

of  plugger  points,  254. 
Formulas  of  cutting  instruments,  studies 

of,  38. 
Fourth    grasp    in    applying    the    rubber 

dam,  73,  77. 
Furnaces  for  inlay  work,  350. 
General   susceptibility   and    immunity   to 

dental  caries,  110. 
Gingival   extensions  of  proximal   decays, 
146. 
detection  of  while  operating,  147. 
similarity  of  undennining  of  gingival 
walls  of  fillings,  147. 
Gingival  line,  note  re  term,  138. 
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Gingival  margin  trimmers,  definition,  20. 
forms  and  uses,  41,  42. 
sharpening,  37. 
Gingival  third  cavities  in  the  buccal  and 
labial   surfaces   of   the   teeth    (Class 
5),  filling,  289. 
cohesive  gold,  289. 
gold  inlays,  343. 
non-cohesive  gold,  248. 
porcelain,  341. 

ease,  labial  surface  of  upper  central 

incisor,  342. 
preparation  of  cavities,  341. 
rubber  dam  on  for,  343. 
Gingival  third  cavities  in  the  buccal  and 
labial   surfaces   of   the   teeth    (Class 
5),  preparation  of,  199. 
buccal  surfaces  of  molars,  200. 

case,   buccal   surface   of  upper   first 

molar,  200. 
case,  buccal  surfaces  of  lower  bicus- 
pids and  molars,  205. 
case,  buccal  surfaces  of  upper  bicus- 
pids and  molars,  203. 
cases  in  which  pulp  is  exposed,  205. 
in  upper  third  molars,  205. 
large  buccal  cavities,  complicated  by 

occlusal  decays,  205. 
variations,  204. 
case    in    which    backward     decay    has 
undermined     enamel     under     free 
margin  of  gum,  203. 
preliminary  preparation  to  keep  cav- 
ity dry,  203. 
cases  in  which   pulp  is   exposed,   205, 

209. 
complicated  by  occlusal  decays,  205. 
complicated     with     proximal     surface 

cavities,   209. 
difference  in  depth  of  cutting  for  gold 

and  porcelain,  208. 
excavation  difficult  on  account  of  sen- 
sitiveness, 206. 
extension  for  prevention,  202. 
general  considerations,  199. 
gold  inlays,  preparation  for.  343. 
gum,  change  in  position  of  free  border 
of,    on    buccal    surfaces    with    ad- 
vancing age,  201. 
in  cases  of  intense  susceptibility,  206. 
in  labial  surfaces  of  incisors  and  cus- 
pids, 207. 
case,  labial  surface  of  upper  central 

incisor,  207. 
cases    in    which    pulp    must    be    re- 
moved, 209. 
complicated    with    proxiinal    surface 

cavities,  209. 
in  neglected  cases,  209. 
variations,  209. 
in    young    women    or    young    mothers, 
cases     of     intense     susceptibility, 
206. 
porcelain  inlays,  preparation   for,  341. 


senile  decay,  210. 
tabulated   instrumentation,   119. 
with  recession  of  gums,  210. 
Gingival   wall,   covering   with   gold,   268, 

274. 
Gingival  walls  of  proximal  fillings,  under- 
mining of,  by  caries,  similar  to  gin- 
gival extensions  of  proximal  decays, 
147. 
Glossary,  see  Vol.  1,  279. 
Gnathodynamometer   tests,   245. 
Gold,  as  a  filling  material,  physical  prop- 
erties of,  224. 
adaptation  to  cavity  walls,  importance 

of,  236. 
annealing,  230. 

compression  of,  under  stress,  225. 
density,  minimum  necessary  in  fillings, 

236. 
elasticity  of,  233. 

experimental  fillings,  by  different  oper- 
ators, 235. 
compared  with  those  made  in  teeth, 
235. 
experiments    as    to    welding    property, 
228. 
to  keep  gold  so  that  welding  property 
will  be  fully  developed  when  an- 
nealed, 229. 
force  used  in  filling,  see  Gold,  nature 

of  blows,  etc. 
forms  of,  227. 
importance    of   proper   adaptation    of, 

to  cavity  walls,  236. 
methods  of  annealing,  230. 
minimum  density  necessary  in  fillings, 

236. 
resistance  to  crushing  stress,  232,  233, 

234. 
specific  gravity  under  varying  physical 

conditions,  232,  233,  234. 
strength  required  in  fillings,  245. 
strength  required   of  fillings,  different 

in  different  positions,  237. 
welding  property,  227. 

to  keep  gold  so  that   welding  prop- 
erty   will     be     fully     developed 
when   annealed,  229. 
Gold,  filling  cavities  with  by  classes,  265. 
see    Gingival    third    cavities.    Pit    and 
fissure   cavities.   Proximal   cavities 
in  bicuspids  and  molars.  Proximal 
cavities  in  incisors  and  cuspids. 
Gold,  filling  with,  247. 
cohesive,  249. 

adaptation     impossible     with     force 

perpendicular  to  wall,   269. 
after-condensation,  273. 
angle    at     which     condensing     force 

should  be  applied.  266. 
application  of  force   in  filling,  251. 
cavities,  see  Gold,  filling  cavities  by 

classes, 
cavo-surface  angle,  covering,  270. 
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Gold,  filling  with  (continued). 

contact  point,  building,  273. 

crystal,  227,  251. 

electric   mallet   for  condensing,   252. 

foil,  preparation  of,  249. 

force,  application  of,  in  filling,  251. 

force  used  in  filling,  see  Gold,  nature 
of  blows,  etc. 

gingival  wall,  covering,  268. 

hand  pressure,  251,  252. 

limit  to  force  that  can  be  applied  in 
filling  teeth,  253. 

mallet  force,  251. 

margins,  covering,  273. 

mechanical  mallet  for  condensing, 
252. 

necessity  of  close  and  definite  ap- 
preciation of  relation  of  lines  of 
force  to  planes  of  cavity  walls, 
279. 

occlusal  margins,  covering,  273. 

occlusal  step,  building  into,  271. 

plugger  points,  253. 

preparation  of  foil,  249. 

relation  of  size  of  plugger  points  to 
the  application  of  force,  253. 

solidity  and  strength  of  fillings  dif- 
ferent for  different  persons, 
253. 

starting  the  filling,  265. 

stepping  the  plugger  point,  266. 

thin  layer  of  gold  should  not  be 
spread  on  gingival  wall,  269. 

walls  of  cavities,  conditions  in  build- 
ing gold  against,  268. 

wedging   principle   in   packing   gold, 
266. 
combination  of  cohesive  and  non-cohe- 
sive   in    large    and    deep    occlusal 
cavities,  281. 

in  proximal  cavities  in  bicuspids  and 
molars,  274. 
non-cohesive,   247. 

almost  a  lost  art,  249. 

buccal  cavities,  248. 

does  not  stand  attrition  so  well  as 
cohesive,  249. 

fillings  made  in  less  time  than  with 
cohesive,  249. 

instrument  grasp  for,  55. 

labial  cavities,  248. 

limited  to  cavities  having  four  sur- 
rounding walls,  247. 

method  of  procedure,  247. 

occlusal   cavities,  247. 

watertight     margins     more     certain 
than  with  the  cohesive,  249. 
Gold  fillings,  finishing,  291. 
contact  point,  form  of,  296. 
exceptions,  293. 
files  for,  294. 
form  of,  proper,  295. 
knives  for,  294. 
occlusal  surface  fillings,  297. 


polishing,  297. 

proximal  surface  fillings,  291. 
saws  for,  293. 
separation,  292. 
Gold  inlays,  330. 

apparatus  for  casting,  353. 

forming  the  mold,  353. 

impression  of  the  cavity,  353. 

in  gingival  third  cavities  in  buccal  and 

labial  surfaces,  343. 
in  pit  and  fissure  cavities,  334. 
in  proximal  cavities  in  bicuspids  and 

molars,  337. 
in    proximal    cavities    in    incisors    and 

cuspids,  340,  341. 
practice  work,  354. 
preparation  of  cavities  for,  333. 
selection  of  cases,  331. 
Taggert,  W.  H.,  re,  352. 
Gold,   nature   of   blows    and   relation    of 
sizes  of  plugger  points  to  force  used 
in  filling  teeth,  237. 
author's  experiments  in  measuring  the 

force  of  blows,  239. 
effect  of  blows,  elements  in  considering 

the,  238. 
force   with   which   plugger   strikes   the 

gold,  measurement  of,  239. 
personal    application    by    dentists    of 
knowledge  of  force  of  blows,  243. 
rules  for  finding  actual  pounds  or  kilo- 
grams delivered  by  blows,  244. 
strength  required  in  fillings,  245. 
table    showing    diameter   and    area    of 
points,      pounds      and     kilograms 
stress  by  fall  of  mallets,  240. 
table   showing    force   required    to   con- 
dense gold   with  pluggers  of   dif- 
ferent sizes,  242. 
Grasps,  of  instruments,  52. 
Grooves,  cutting  out  with  bur,  46. 

not  cut  to  depth  of  principal  part  of 

pulpal  wall,  134. 
weak  lines  in  enamel,  101. 
Gum,  change  in  position  of  free  border 
of  on  buccal  surface  with  advancing 
age,  201. 
Gum  margin,  note  re  term,  138. 
Gum  septum,  destruction  of  as  result  of 
interproximal  wear,  212. 
protection  of,  interpro.ximal,  189. 
Gums,    recession   of,   in   connection    with 

gingival  third  cavities,  210. 
Gutta-percha,  360. 

filling  deciduous  teeth  with,  362. 
permanent  teeth  with,  360. 
root  canals  with,  383. 
scaling  treatments  with,  357,  361,  366. 
no    discoloration   of   teeth    if    treat- 
ments are  sealed  with,  361. 
prevention  of  pressure,  366. 
senile  decay,  treatment  of,  with,  211. 
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Gutta-percha    (continued). 

sensitive    dentin,    treatment    of,    with, 

362. 
separation  with,  262,  263. 
Hand-piece,  contra-angle,  48. 
Hand  pressure  in  filling  with  gold,  251, 

252. 
Hand    pressure    plugger    points,    special 

uses  of,  254,  256. 
Hatch    clamp,    for    gingival    third    cavi- 
ties, 90. 
application  of,  90. 
Hatchet  excavators,  definition,  19. 
forms  and  uses,  38. 
sharpening,  35. 
Hill's  stopping,  see  Gutta-percha. 
Histological  characters  of  the  enamel  in 
relation    to    cavity    preparation,    94. 
Histological  structure  of  the  teeth  in  re- 
lation to  cavity  preparation,  93. 
Historical,  amalgam,  299. 
Hitchcock,  Thomas  B.,  re  amalgam,  301, 

303,  305. 
Hoe  excavators,  definition,   19. 
forms  and  uses,  38. 
sharpening,  35. 
Horizontal  plane,  definition,  14. 
Horns  of  pulp  chambers,  filling,  385. 
Immunity,  systemic,  to  dental  caries,  110. 
Impressions  for  gold  inlays,  353. 
Incisal  angle,  note  re,  13. 
Incisor  lingual  cavities,  definition,  3. 
Incisors    and    cuspids,    abrasion    of,    see 
Abrasion, 
adjusting  ligatures  on,  86. 
cavity  preparation  and  filling,  see  Gin- 
gival third  cavities.  Pit  and  fissure 
cavities.   Proximal   cavities   in    in- 
cisors and  cuspids, 
pulp  treatment,  see  Pulp  treatment, 
root  canal  filling,  see  Root  filling. 
Inclination  of  cavity  walls,  definition,  14. 
Inclination   of   walls    for   convenience   in 
placing    filling    in    occlusal    cavities 
in   upper   second   and   third   molars, 
135. 
in  lower  molars,  137. 
Injuries  to  the  teeth  by  caries  in  relation 
to  cavity  preparation,  105,  120,  140. 
Inlays,  330.     See  Gold  inlays,  Porcelain 
inlays, 
gold  inlay,  technic  of  making,  352. 
in  gingival  third  cavities  in  buccal  and 

labial  surfaces,  341. 
in  pit  and  fissure  cavities,  334. 
in  proximal  cavities  in   bicuspids  and 

molars,  335. 
in  proximal  cavities  in  incisors  and  cus- 
pids, 338,  340. 
porcelain  inlay,  technic  of  making,  344. 
preparation  of  cavities  for,  333. 
selection  of  cases,  331. 
Instrumentation,  tabulated,   for  prepara- 
tion of  cavities  by  classes,  118,  119. 


Instrument  grasps,  52. 

Instruments,  angles  of  shanks  of,  21. 

binangle,  21. 

contra-angle,  21. 

mon-angle,  21. 

rules  for  forming  contra-angles,  22. 

triple-angle  contra-angle,  21. 
cutting,  see  Instruments,  cutting, 
excavators,  see  Instruments,  cutting, 
measurement,  rules  for,  23. 
nomenclature  of,  17. 

angles  of  shank,  20. 

class  names,  19. 

formula  names,  22. 

gauge  for  measuring,  23. 

metric   system   of    measurement,   23. 

order  names,  18. 

sub-class  names,  19,  20. 

sub-order  names,  18. 
pluggers,  see  Pluggers. 
Instruments,   cutting,   17. 

arrangement  of,  in  the  operating  case, 

43. 
class  names  of,  19. 

chisel,  binangle,  20. 

chisel,  straight,  20. 

cleoid,  20. 

discoid,  20. 

enamel  hatchets,  20. 

gingival  margin  trimmers.  20. 

hatchet,  19. 

hoe,  19. 

spoons,  20. 
classification   of,   26. 
construction  of,  29. 

beveled  rights  and  lefts,  32. 

bibeveled,  31. 

contra-angles,  32. 

double  plane,  31. 

rights  and  lefts,  31. 

single  plane,  31. 
forms   and    formulae,    with    outline    of 
uses,  38. 

chisels,  binangle,  41,  42. 

chisels,  straight,  41,  42. 

cleoid,  42. 

discoid,  42. 

enamel  hatchets,  41,  42. 

gingival  margin  trimmers,  41.  42. 

hatchets,  38.  " 

hoes,  38. 

ordinaries,  38. 

side  instruments,  42. 

specials,  40. 

spoons,  41,  42. 
points,  how  to  learn  to  read,  39. 
rules  for  measurement,  23. 
sets  of,  27. 

complete  set,  27. 

long  set,  27. 

short  set,  28. 

university  set,  28. 
Interproximal  gum  septum,  protection  of. 

189. 
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Interproximal  wear,  211. 
artificial   crowns,   difficulty    in   placing 

in  cases  of,  222. 
diagnosis,  212. 
results  of,  212. 

caries  of  teeth,  212. 
destruction  of  gum  septum,  212. 
treatment  of,  212. 

cases   in   which   treatment   will    fail, 
214. 
Introduction,  1. 
Inverted  cone  bur,  uses  of,  45. 
Iridio-platinum    post    for   anchorage    for 
proximal  fillings  in  incisors,  189. 
in  proximo-incisal  fillings,  197. 
should  not  be  set  with  cement,  198. 
Kirby,  re  amalgam,  302. 
Kneading  amalgam,  322. 
Knives,   for  finishing  proximal   gold  fill- 
ings, 294. 
Knots, 

bastard  square,  88. 
bastard  surgeon's,  88. 
fool's,  88. 
square,  88. 
surgeon 's,  85,  87. 
Labial  cavities,  see   Gingival   tliird   cavi- 
ties, 
angles  of,  12. 
definition,  3. 
walls  of,  9. 
Labial  margin  of  proximal  cavities  in  in- 
cisors and  cuspids,  189. 
Labio-lingual  plane,  15. 
Labio-mesial   and   labio-distal   angles    of 
incisors  and   cuspids,  cases  in  which 
same  should  be  cut  away,  190. 
Lamination  of  gold  in  proximal  cavities, 
in  bicuspids  and  molars,  272,  276. 
in  incisors,  283,  287. 
Left    side    behind    finger    position     for 
lower  teeth,  65. 
for  upper  teeth,  65. 
Left  side   behind  position   at   the   chair, 

58,  59. 
Left    side   in    front    finger    position    for 
lower  teeth,  66. 
for  upper  teeth,  65. 
Left  side  in  front  position  at  the  chair, 

."jS,  .59. 
Ligature,  as  an  aid  in  adjusting  rubber 
dam,  79,  85. 
adjusting  on  bicuspids  and  molars,  87. 
adjusting  on  incisors  and  cuspids,  86. 
danger  of  injury  to  peridental  mem- 
brane, 86. 
how  to  tie  about  the  teeth,  87. 
passing  the  contact  with,  85. 
removal  of,  92. 

should  not  be  tied  on  teeth  on  which  a 
clamp,   matrix   or  separator  is  to 
be  placed,  87. 
tying  under  a  clamp,  82. 


Line    angles    of    cavities,    nomenclature 

of,  9. 
Lingual  cavities,  see  Gingival  third  cavi- 
ties, Pit  and  fissure  cavities, 
angles  of,  10,  12. 
definition,  3. 
walls  of,  6,  9. 
Lingual  incisor  cavities,  see  Pit  and   fis- 
sure cavities, 
angles  of,  12. 
definition,  3. 
walls  of,  9. 
Lingual  margin   of  proximal  cavities   in 

incisors  and  cuspids,  189. 
Lingual  pit  cavities  in  incisors,  see  Pit 

and  fissure  cavities. 
Linguo-mesial  and  linguo-distal  angles  of 
incisors  and  cuspids,  cases  in  which 
same  should  not  be  cut  away,  190. 
direction  of  enamel  rods  uncertain,  191. 
Long  set  of  cutting  instruments,  27. 
Mallet,  electric,  for  condensing  gold,  252. 
mechanical,    for   condensing   gold,   252. 
Management  of  weak  walls  in  bicuspids 
and  molars,  167. 
bicuspids,  undermining  of  angles,  172. 
buccal  wall  more  often  weak  in  upper 

molars,  170. 
disto-lingual  cusp  of  upper  first  molar, 

undermining  of,  170. 
disto-occlusal     cavity    in     bicuspid     in 
which     mesio-occlusal    filling    had 
been  previously  made,  174. 
lingual  groove  in  lower  molars,  169. 
mesio-disto-occlusal  cavity  in  bicuspids 
when  pulp  is  alive  and  when  pulp 
is  removed,  174. 
incorrect    preparation    as    result    of 
which   cusp   is   apt   to   split    off, 
176. 
mesio-occlusal   cavity    in    lower   second 

molar,  167. 
separation  with  gutta-percha,  171. 
Manipulation  of  amalgam,  see  Amalgam. 
Manudynamometer,   dentists ',   53. 
Matrix  for  amalgam  fillings,  325. 
for  porcelain  inlays,  344. 
annealing,  345. 
burnishing,  345. 
other  methods,  346. 
reburnishing,  349. 
to  hold  rubber  dam  in  place,  91. 
use  of,  in  large  buccal  cavities,  compli- 
cated by  occlusal  decays,  205. 
McKellops,  H.  J.,  re  amalgam,  300. 
Measurements   of  burs   and   drills,   rules 

for,  24. 
Measurement  of  cutting  edges  of  exca- 
vators, sizes  of  plugger  points  and 
diameter  of  burs,  tenth  of  milli- 
meter, unit  01,  121. 
Measurement  of  instruments,  rules  for, 
23. 
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Mechanical   mallet   for   condensing   gold, 

252. 
Mercury,    amount   of,    required   in   amal- 
gam, 320. 
to  determine  right  amount  of,  321. 
Mesial  cavities,  see  Proximal  cavities  in 
bicuspids  and  molars,  Proximal  cavi- 
ties in  incisors  and  cuspids, 
angles  of,   10,  12. 
definition,  3. 
walls  of,  7,  8. 
Mesio-disto-occlusal    cavities,    see    Proxi- 
mal cavities  in  bicuspids  and  molars. 
Mesio-distal  plane,  15. 
Mesio-incisal     cavities     in     incisors,     see 
Proximal  cavities  in  incisors, 
angles  of,  13. 
walls  of,  8. 
Mesio-occlusal  cavities,  see  Proximal  cavi- 
ties in  bicuspids  and  molars, 
angles  of,  11. 
walls  of,  7. 
Metals,  noble,  228. 
Metric  system  of  measurement,  23. 
Micrometer,     amalgam,     for     measuring 

shrinkage  and  expansion,  306. 
Mixing  cements,  355,  356,  358. 
Modification   of   silver-tin   alloys   by   the 

addition  of  other  metals,  312. 
Moisture  on  cavity  walls,  rule  re,  116. 
Molar  teeth,  abrasion   of,  see   Abrasion, 
adjusting  ligatures  on,  87. 
cavity  preparation  and  filling,  see  Gin- 
gival  third    cavities,    Management 
of    weak    walls    in    bicuspids    and 
molars.    Pit    and    fissure    cavities. 
Proximal  cavities  in  bicuspids  and 
molars, 
pulp  treatment,  see  Pulp  treatment. 
Mold  for  gold  inlays,  353. 
Mon-angle,  definition,  21. 
Names  of  operating  instruments,  18. 
Names  of  parts  of  instruments,  17. 
Nib  of  pluggers,  definition,  18. 
Noble  metals,  228. 
Nomenclature,  definition,  2. 
dental,  2. 

of  angles  of  cavities,  9. 
of  cavities,  2. 
of  enamel  margins,  14. 
of  finger  positions  in  operating,  60. 
of  instruments,  17. 
of  internal  parts  of  cavities,  6. 
of  positions  at  the  chair,  56. 
of  walls  of  cavities,  6. 
Non-cohesive  gold,  see  Gold. 
Non-conductor  of  cement  in  deep  occlusal 
cavities,  133. 
of  quill  in  proximal  cavities,  187. 
Occlusal  step  in  proximal  cavities  in  bi- 
cuspids and  molars,  143. 
filling  same  with  gold,  271. 
Occlusal    surface    cavities,    see    Manage- 


ment of  weak  walls  in  bicuspids  and 
molars.  Pit  and  fissure  cavities, 
angles  of,  10. 
definition,  3. 
walls  of,  6. 
Oils,  essential,  note  re,  128. 

to  remove  a  fixed  oil  from  a  cavity,  128. 
Opening  pulp   chamber,   see   Pulp    treat- 
ment. 
Operative  dentistry,  definition,  1. 
Order   names   of   instruments,   definition, 

18. 
Order  of  procedure  in  cavity  preparation, 

110. 
Ordinaries,  forms  and  uses,  38. 
Outline  form,  in  cavity  preparation,  111. 
in  deep  occlusal  cavity  in  upper  molar, 

130,  132. 
in  gingival  third  cavity  in  buccal  sur- 
face of  molar,  201. 
in  labial  surface  of  incisor,  207. 
in  large  pit  cavity  in  upper  first  molar, 

125. 
in  mesial  cavity   in  upper   central   in- 
cisor, 179. 
in  mesio-occlusal  cavity  in  lower  second 
molar,  167. 
in  upper  first  molar,  148,  150,   151, 
159,  161. 
in  occlusal  cavity  in  lower  molar,  137. 
in  pit  and  fissure  cavities.  111. 
in  small  pit  cavity  in  upper  first  molar, 

121. 
in  smooth-surface  cavities.  111. 
Oxychlorid  of  zinc  cement,  355. 
Oxyphosphate  of  copper  cement,  355. 
Oxyphosphate  of  zinc  cement,  3,55. 
Packing  amalgam,  323. 
Palm-and-thumb  grasp,  52. 
Palm-thrust  grasp,  53. 
Parallelogram   pluggers,   special   uses  of, 

253,  254. 
Passing  the  contact  with  ligature,  85. 
Pen  grasp,  52. 

Peridental   membrane,   danger   of  injury 
to  by  tying  ligatures  on  incisor  teeth, 
86. 
Perry  separator,  see  Separators. 
Personal     application     by     dentists     of 

knowledge  of  force  of  blows,  243. 
Physical  properties  of  cements,  355. 
Pit  and  fissure  cavities,  causes  of,  120. 
conditions  presenting,  121. 
definition  of,  4. 
Pit  and  fissure  cavities  (Class  1),  filling. 
280. 
cohesive  gold,  280,  282. 

covering  occlusal  margins,  273. 
gold  inlays,  334. 
non-cohesive  gold,  247. 

in  large  and  deep  occlusal  cavities, 
281. 
porcelain,  334. 
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Pit  and  fissure  cavities,  injuries  by  caries 
in    relation    to    cavity    preparation, 
105,  120. 
positions  of  occurrence,  5. 
Pit  and  fissure  cavities   (Class  1),  prep- 
aration of,  120. 
buccal  surfaces  of  molars,  138. 
ease,    deep    occlusal    cavity    in    upper 
molar,  130. 
non-conductor  of  cement  in,  133. 
variations,  133. 
case,  large  pit  cavity  in  central   fossa 

of  upper  first  molar,  12.5. 
case,  small  pit  cavity  in  central  fossa 
of  upper  first  molar,  121. 
variations,  124. 
dentin  walls  not  cut  parallel  for  greater 

strength,  134. 
distal  pit  in  occlusal  surface  of  upper 

molars,  136. 
gold  inlays,  preparation  for,  334. 
grooves  not  cut  to  depth  of  principal 

part  of  pulpal  wall,  134. 
inclination   of  mesial   wall   and  mesio- 
buccal  angle  in  occlusal  cavities  in 
lower  molars,  137. 
in    upper   second   and    third   molars, 
135. 
lingual  groove  in  lower  molars,  169. 
lingual  of  upper  incisors,  139. 
non-conductor  of  cement  in,  133. 
occlusal    cavities    in    lower    bicuspids, 
137. 
in  lower  molars,  136. 
in  upper  bicuspids,  137. 
in   upper   second   and    third   molars, 
13.5. 
outline    form    in    occlusal    cavities    in 

lower  molars,  137. 
porcelain   inlays,  preparation  for,  334. 
tabulated    instrumentation,    118. 
walls  of  occlusal  cavities  that  approach 
crests  of  marginal  ridges,  136. 
Planes  of  the  teeth,  definition,  14. 
Plugger  points,  253. 
for  amalgam,  323. 

set  of,  324. 
for  gold,  areas  of,  255,  256. 
set  of,  254. 

size   of   and   relation    of    nature    of 
blows  to  force  as  used  in  filling, 
237. 
sizes  of  in  relation  to  application  if 

force,  253. 
special  uses  of,  254. 
formula  names  of,  254. 
nomenclature  of,  18. 
rules  for  measurement,  254. 
unit  of  measurement,  121. 
Point    angles    of    cavities,    nomenclature 

of,  9. 
Polishing  fillings,  amalgam,  328. 
gold,  297. 
use  of  water  in,  51. 


Porcelain  inlays,  330. 

appearance  of,  as  compared  with  gold, 

332. 
cement  for  setting,  350. 
color  of,  347. 
furnaces  for  baking,  350. 
in  gingival  third  cavities  in  buccal  and 
labial  surfaces,  341. 
ease,  labial  cavity  in  upper  incisor, 
342. 
difference  in  depth  of  cutting  for  por- 
celain and  gold,  208. 
in  pit  and  fissure  cavities,  334. 
in   proximal  cavities  in  bicuspids  and 
molars,  335. 
in     mesio-disto-occlusal     cavities     in 

bicuspids,  337. 
in    mesio-occlusal    cavities    in   upper 
bicuspids  and  first  molars,  336. 
in  proximal  cavities  in  incisors  and  cus- 
pids which  do  not  require  the  res- 
toration of  the  incisal  angle,  338. 
approach  from  labial  or  lingual,  338, 

340. 
cavity  walls,  finish  of,  340. 
marginal  edge  of  cavity  toward  ob- 
server, 340. 
must   not   be   cemented   against   un- 
supported    enamel     exposed     to 
view,  339. 
separation  for,  338,  339. 
in  proximal   cavities  in  incisors  which 
do  require  the  restoration   of  the 
incisal  angle,  196,  198,  340. 
preparation  of  cavities  for,  333. 
matrix  for,  344. 
making  the  inlay,  347. 
selection  of  cases,  331. 
setting  the  inlay,  350. 
translucence  of,  347. 
Porosity  of  cements,  355,  356, 
Positions  at  the  chair,  56. 
Positions  of  holes  in  the  rubber  dam,  70. 
Positions  of  occurrence  of  pit  and  fissure 
cavities,  5. 
of  smooth-surface  cavities,  5. 
Post    of    iridio-platinum    for    anchorage 
for  proximal  fillings  in  incisors,  188. 
in  proximo-incisal  fillings,  197. 
should  not  be  set  with  cement,  198. 
Preparation  of  cavities,  see  Cavity  prep- 
aration. 
Preparation  of  gold  foil,  249. 
Proximal  cavities  in  bicuspids  and  molars, 
angles  of,  10,  11. 
definition,  3. 

early  discovery,  importance  of,  145. 
walls  of,  7. 
Proximal     cavities     in      bicuspids     and 
molars  (Class  2),  filling,  265. 
cohesive  gold,  265. 

adaptation  impossible  with  force  per- 
pendicular to  wall,  269. 
after-condensation,  273,  280. 


398 


THE    TECHNICAL,    PROCEDURES   IN    FILLING    TEETH. 


Proximal   cavities   in   bicuspids  and   mo- 
lars, filling   (continued), 
angle     at     which     condensing     force 

should  be  applied,  266. 
back-action  instruments,  use  of,  279. 
bicuspids,  lower,  distal  cavities,  280. 
case,  mesio-oeclusal  cavity  in  upper 

first  molar,  26.5. 
eavo-surface  angle,   covering,   270. 
contact  point,  building,  273. 
contact  point,  proper  form  of,  295. 
eontra-angle    plugger    for    building 

along  cavity  walls,  272. 
eontra-angle  plugger  for  condensing 
gold  on  gingival  wall,  268,  269. 
eontra-angle     plugger     for    covering 

cavo-surface  angle,  270. 
distal  cavities,  277. 
finishing,  291. 

gingival  wall,  covering,  268. 
instruments  for,  265. 
lamination  of  gold  in,  272. 
mesial  cavities,  265. 
molars,  distal  cavities,  277. 
molars,  mesial  cavities,  265. 
occlusal  margins,  covering,   273. 
occlusal  step,  building  into,  271. 
polishing,  297. 
separation,  259. 
starting  the  filling,  265. 
stepping  the  plugger  point,  266. 
thin    layer    of    gold    should    not    be 

spread  on  gingival  wall,  269. 
walls  of  cavities,  conditions  in  build- 
ing gold  against,  268. 
wedging  principle   in   packing   gold, 
266. 
combination  of  non-cohesive  and  cohe- 
sive gold,  274. 
diflSculties  in  using,  277. 
gingival  wall,  covering  with  non-co- 
hesive gold,  274. 
lamination  of  gold  in,  276. 
non-cohesive   safer  than  cohesive   on 
gingival  wall,  275. 
gold  inlays,  337. 
porcelain.  335. 
Proximal  cavities  in  bicuspids  and  molars 
(Class  2),  preparation  of,  143. 
approach    to    distal    cavities   in    upper 

second  molars,  156. 
bicuspids,  cavities  of  this  class  in,  156. 
disto-occlusal  cavity  in  case  in  which 
mesio-occlusal    filling    had    been 
previously  made,  174. 
mesio-disto-occlusal  cavity  when  pulp 
is    alive   and   when   pulp   is    re- 
moved, 174. 
undermining  of  angles  of,  172. 
buccal  and  lingual  extensions,  width  of, 

166, 
buccal  wall  often  weak  in  upper  molars. 
170. 


case,  mesio-disto-occlusal  cavity   in  bi- 
cuspid when  pulp  is  alive  and  when 
pulp  is  removed,  174. 
case,    mesio-occlusal    cavity    in    lower 

molar,  with  weak  walls,  167, 
case,    mesio-occlusal    cavity    in    upper 
first  molar,  148, 
variations,  154. 
case,    mesio-occlusal    cavity    in    upper 
first  molar,  158. 
variation  of  procedure  when  pulp  ex- 
posure is  feared,  160. 
cavity  walls,  relation  of,  to  recessional 

lines  of  pulpal  horns,  157. 
cross  sections  of   cavities  and  fillings, 

163. 
danger  of  pulp  exposure,  158. 
distal    cavity    in     second    molar    and 
mesial  cavity  in  third  molar,  155. 
distal  cavities,  155. 

in  lower  bicuspids,  157. 

in  lower  molars,  156. 

in  upper  second  molars,  approach  to, 

156. 
occlusal  step,  cutting  in,  155. 
disto-lingual    cusp     in     upper    molars, 

undermining  of,   170. 
disto-occlusal  cavity   in   case   in   which 
mesio-occlusal  filling  had  been  pre- 
viously made,  174. 
extension  for  prevention,  to  buccal  and 

lingual,  166. 
extensions  of  decay  gingivally,  151. 
lingual  and  buccal  extensions,  width  of, 

166. 
lower  first  molars,  cavity  form  in,  1.54. 
mesio-disto-occlusal   cavity  in  bicuspid 
when  pulp  is  alive  and  when  pulp 
is  removed,  174. 
incorrect  preparation  as  a  result  of 
which  cusp  is  apt  to  be  split  off, 
176. 
mesio-occlusal   cavity   in   lower   molar, 

with  weak  walls,  167. 
mesio-occlusal    cavity    in     upper    first 
molar,  case,  148. 
variations,  154. 
mesio-occlusal    cavity    in     upper    first 
molar,  case,  158. 
variation  in  procedure  when  pulp  ex- 
posure is  feared,  160. 
molars,  buccal  wall  often  weak  in  up- 
per, 170. 
distal  cavities  in,  155. 
lower  first,  cavity  form  in,  154. 
mesial  cavities  in,  see  Mesio-occlusal. 
weak  walls  in,  management  of,  167. 
occlusal   step,   cutting,   in   distal   cavi- 
ties, 155. 
occlusal  step,  outline  of,  150. 
opening  the  cavity,  148. 
plans  of  excavating,  148, 

variations,  154, 
pulp  exposure,  danger  of,  158, 
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Proximal   cavities   in   bicuspids  and   mo- 
lars, preparation  of   (continued), 
pulp  exposure  feared,  variation  in  pro- 
cedure when,  160. 
pulpal    horns,    relation    of    recessional 

lines  of,  to  cavity  walls,  157. 
recessional  lines  of  pulpal  horns,  rela- 
tion of,  to  cavity  walls,  157. 
separation,  171,  259. 

effect  of  wide,  on  buccal  and  lingual 
extensions,  166,  172. 
tabulated  instrumentation,  118. 
weak   walls   in    bicuspids   and    molars, 
management  of,  167. 
Proximal  cavities  in  incisors  and  cuspids, 
angles  of,  12. 
definition,  3. 

early  discovery,  importance  of,  145. 
walls  of,  8. 
Proximal  cavities  in  incisors  and  cuspids 
which  do  not  require  the  restoration 
of  the  ineisal  angle  (Class  3),  filling, 
282. 
cohesive  gold,  282. 

after-condensation,  285. 
case,  distal  cavity  in  incisor,  282. 
contact  point,  285. 
contact,  proper  form  of,  295. 
distal  cavity  in  incisor,  case,  282. 
finishing,  291. 
gingival  portion,  283. 
ineisal  retention,  284. 
instruments  for,  282. 
lamination  of  gold,  283.  287. 
lingiial  wall,  covering,  283. 
polishing,  297. 
variations,  286. 
gold  inlays,  340. 
porcelain  inlays,  338. 

approach  from  labial  or  lingual,  338, 

340. 
cavity  walls,  finish  of,  340. 
marginal  edge  of  cavity  toward  ob- 
server, 340. 
must  not  be  cemented  against  unsup- 
ported enamel  exposed  to  view, 
339. 
separation  for,  338,  339. 
Proximal  cavities  in  incisors  and  cuspids 
which  do  not  require  the  restoration 
of  the  ineisal  angle  (Class  3),  prep- 
aration of,  177. 
avoid   appearance   «f   sharp   angles   in 

cavity  outlines,  190. 
case,  distal  cavity  in  upper  central  in- 
cisor, 184. 
case,  distal  cavity  in  upper  lateral  in- 
cisor, 186. 
case,  mesial  cavity  in  upper  central  in- 
cisor, 178. 
case,  mesial  cavity  in  upper  central  in- 
cisor, badly  decayed,  187. 
with  pulp  alive,  188. 
with  pulp  removed,  188. 


cases    in    which    labio-mesial    or    labio- 
distal  angle  should  be   cut  away, 
190. 
contact,  sometimes  build  new  closer  to 
gingival   than   original,   on   mesial 
surface,  190. 
decay,  recurrence  of,  186. 
distal  cavity  in  upper  central  incisor, 

case,  184. 
distal  cavity  in  upper  lateral   incisor, 

case,  186. 
extension    for    prevention,    case   repre- 
senting minimum,  185. 
general  observations  on,  189. 
gingival  margin,  189. 
gold  inlays,  preparation  for,  340. 
interproximal   gum   septum,   protection 

of,  189. 
iridio-platinum  post  for  retention,  188. 
should  not  be  set  with  cement,  198. 
labio-proximal    angles,   cases   in   which 

same  should  be  cut  away,  190. 
lingnial  marginal  ridge,  cases  in  which 

same  should  be  cut  away,  191. 
linguo-proximal   marginal   ridges   often 
sharp  and  direction  of  enamel  rods 
uncertain,  191. 
margins,  position  of,  189. 
mesial  cavity  in  upper  central  incisor. 

case,  178. 
mesial  cavity  in  upper  central  incisor 
badly  decayed,  case,  187. 
with  pulp  alive,  188. 
vnth  pulp  removed,  188. 
non-conductor  of  quill,  187. 
outline,    avoid    appearance     of    sharp 

angles  in,  190. 
porcelain  inlays,  preparation  for,  338. 
preliminary   preparation,    178. 
quill,  as  a  non-conductor,  187. 
recurrence  of  decay,  186. 
separation,  259. 

tabiilated  instrumentation,  119. 
Proximal  cavities  in  incisors  and  cuspids 
which  require  the  restoration  of  the 
ineisal  angle   (Class  4),  filling,  282. 
cohesive  gold,  282. 

after-condensation,  285. 
angles,  building  of,  287. 
appearance    depends    most    on    good 

tooth  form,  196. 
contact  point,  285. 
contact,  proper  form  of,  295. 
finishing,  291. 
gingival  portion,  283. 
instruments  for,  282. 
lamination  of  gold,  283,  287. 
lingual  wall,  covering,  283. 
polishing,  297. 
strength  required  of,  246. 
variations,  286. 
gold  inlays,  341. 
porcelain  inlays,  196,  198,  340. 
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Proximal  cavities  in  incisors  and  cuspids 
which  do  require  the  restoration  of 
the  ineisal  angle  (Class  4),  prepara- 
tion of,  191. 
anchorage  by  forming  a  step  in  ineisal 
edge,  194. 
by  undercutting  ineisal  edge,  193. 
in  the  pulp  chamber,  196. 
iridio-platinum    post    in    root    canal, 
197. 
avoid   appearance    of   sharp   angles   m 

cavity  outlines,  190. 
choice  of  plans,  general  statement  of. 

192. 
conditions  that  may  present,  191. 
danger  of  death  of  pulp  on  account  of 

thermal  changes,  196. 
decay,  recurrence  of,  186. 
general  observations  on,  189. 
gingival  margin,  189. 
gold  inlays,  preparation  for,  341. 
ineisal  margin  should  be  zigzag  across 

ineisal  edge,  193. 
ineisal  step  for  anchorage,  194. 
interproximal   gum   septum,    protection 

of,  189. 
iridio-platinum  post  in  root  canal   for 
anchorage,  197. 
should  not  be  set  with  cement,  198. 
non-conductor  of  quill,  187. 
plans  of  repair,  192. 
porcelain  inlays,  preparation  for,  340. 
pulp  chamber,  anchorage  in,  196. 
pulp,  danger  of  death  of  on  account  of 

thermal  changes,  196. 
quill,  non-conductor  of,  187. 
recurrence  of  decay,  186. 
separation,  259. 
tabulated  instrumentation,  119. 
teeth  with  thin  cutting  edges,  195. 
undercutting  ineisal   edge   for   anchor- 
age, 193. 
wear  of  ineisal  edges  has  exposed  den- 
tin, cases  in  which,  196. 
Proximo-occlusal  cavities,  angles  of,   11. 

walls  of,  7. 
Pulp,   dental,  363. 

abrasion,  exposure  by,  217. 
accidental   exposure  of  horns  of,   103. 
anesthetizing  with  cocain,  366. 

cases  in  which  pulp  is  exposed,  366. 
cases  in  which  pulp  is  not  exposed, 
367. 
arsenic,  destroying  with,  365. 
application  of  arsenic,  365. 
prevention  of  pressure,  366. 
sealing  with  gutta-percha,  366. 
calcification   of,   in  cases  of  abrasion, 

216. 
canals,  cleaning,  380. 
canals,   dressing   in,   after   removal   of 

pulp,  377,  382. 
canals,  lateral  openings  in,  376. 
canals,  location  of,  in  molar  teeth,  372. 


chamber,  opening  of,  preparatory  to  re- 
moval of,  368. 
in  bicuspids  and  molars,  370,  379. 
in  incisors  and  cuspids,  370,  378. 
in  mesial  cavities  in  molars,  370. 
in  occlusal  cavities  in  molars,  369. 
in  sound  teeth,  48,  377. 
means  of  studying  forms  of,  104. 
variations  in  forms  of,  376. 
cleaning  canals,  380. 
cleaning  infected  canals,  380. 
cncain,  anesthetizing  with,  366. 

cases  in  which  pulp  is  exposed,  366. 
cases  in  which  pulp  is  not  exposed, 
367. 
danger    of    death    of,     from    thermal 
changes,  in  proximo-incisal  fillings, 
196. 
destroying  with  arsenic,  365. 
application  of  arsenic,  365. 
prevention  of  pressure,  366. 
sealing  with  gutta-percha,  366. 
dressing    in    canals    after    removal    of 

pulp,  377,  382. 
enlarging  canals  with  drill,  48. 
exposure  of,  363. 

accidental  exposure  of  horns  of,  103. 
by  abrasion,  217. 
by  gingival  third  decay,  205. 
carious  dentin,  method   of  removing 

in,  364. 
conditions  that  may  present,  363. 
danger    of,    in    excavating   proximo- 
occlusal  ca\-ities,  158. 
method   of   removing   carious   dentin 
in,  114,  364. 
gutta-percha  in  sealing  treatments,  366. 
horns  of,  accidental  exposures  of,  103. 
horns  of,  recessional  lines  of,  in  rela- 
tion   to    cavity    preparation,    102, 
104,  157. 
infected  canals,  cleaning,  380. 
lateral  openings  in  root  canals,  376. 
location  of  canals  in  molar  teeth,  372. 
loss  of  vitality  of  teeth  with  abrasion, 

216. 
pressure,     prevention     of,     in     sealing 

treatments,  366. 
removal  of,  371. 

barbed  broach  for,  371,  381. 
location    of    canals   in    molar    teeth, 

372. 
smooth  broach  for,  372,  381. 
root  canals,  cleaning,  380. 

dressing  in,  after  removal  of  pulp, 

377,  382. 
enlarging  with  drill,  48. 
filling,  382. 

location  of,  in  molar  teeth,  372. 
rubber  dam  for  treatments,   364,  377, 

381. 
saliva,      protection      of      root      canals 
against  entrance  of,  377. 
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Pulp,  dental  (continued). 

sealing   treatments    with    gutta-percha, 
357,  361,  366. 
no  discoloration  of  teeth,  361. 
sterilization  of  broaches,  371,  381. 
thermal   changes,    danger   of  death   of 
pulp  from,  in  proximo-incisal  fill- 
ings, 196. 
variations  in  forms  of  pulp  chambers, 
376. 
Pulpal  horns,  recessional  lines  of,  102. 
in  relation  to  cavity  preparation,  104, 
157. 
Pulpal  wall,  rule  for  naming,  6. 
Quadrangle  pluggers,  special  uses  of,  254, 

256. 
Quill  as  non-conductor  in  proximal  cavi- 
ties, 187. 
Reading  instrument  points,  39. 
Recession    of    gums,    in   connection    with 

gingival  third  decays,  210. 
Recessional  lines  of  crests  of  pulps,  103. 
Recessional  lines  of  pulpal  horns,  102. 
in  relation  to  cavity  preparation,  104, 
157. 
Recurrence  of  decay  at  angles  of  proxi- 
mal fillings,  186. 
Removal   of   carious   dentin   in   exposing 

pulp,  364. 
Removal  of  dental  pulp,  see  Pulp. 
Removal  of  ligatures  and  rubber  dam,  73, 

92. 
Removal  of  remaining  carious  dentin,  in 
ca^•ity  preparation,   114. 
in  eases  in  which  pulp  exposure  is  re- 
quired, 114. 
in  deep  occlusal  cavities  in  molars,  131. 
in  gingival  third  cavity  in  buccal  sur- 
face of  molar,  202. 
in  labial  surface  of  incisor,  209. 
in  large  pit  cavity  in  upper  first  molar, 

127. 
in  mesial  cavity   in   upper  central  in- 
cisor, 183. 
in  mesio-occlusal  cavity  in  lower  second 
molar,  167. 
in  upper  first  molar,  153,  161. 
in  small  pit  cavity  in  upper  first  molar, 
123. 
Resistance    form,   in   cavity   preparation, 
112. 
in  deep  occlusal  cavities  in  molars.  132. 
in     distal     cavities     in    upper    second 

molars,   155. 
in  gingival  third  ca%'ity  in  buccal  sur- 
face of  molar,  202. 
in  labial  surface  of  incisor,  208. 
in  large  pit  cavity  in  upper  first  molar, 

126. 
in   mesial  cavity   in  upper  central   in- 
cisor, 182. 
in  upper  third  molars,  155. 
in  mesio-occlusal  cavity  in  lower  second 
molar,  168. 


in  mesio-occlusal  cavity  in  upper  first 

molar,  152,  161,  162. 
in  small  pit  cavity  in  upper  first  molar, 

123. 
relation  to  force  used  in  chewing  foods, 
245. 
Rests  for  fingers  in  operating,  60. 
Retention    form,    in    cavity    preparation, 
113. 
in  deep  occlusal  cavities  in  molars,  132. 
in  gingival  third  cavity  in  buccal  sur- 
face of  molar,  202. 
in  labial  surface  of  incisor,  208. 
in  large  pit  cavity  in  upper  first  molar, 

126. 
in   mesial  cavity   in  upper  central  in- 
cisor, 182. 
in  upper  third  molars,  155. 
in  mesio-incisal  cavities,  192. 
in  mesio-occlusal  cavity  in  lower  second 
molar,  168. 
in  upper  first  molar,  152,  161,   162. 
in  small  pit  cavity  in  upper  first  molar, 

123. 
occlusal   step   in   proximal   cavities   in 
bicuspids  and  molars,  143. 
Reverse  quadrangle  pluggers,  special  uses 

of,  254,  256. 
Right    side    behind    finger    position    for 
lower  teeth,  63. 
for  upper  teeth,  62. 
Right  side  behind  position  at  the  chair, 

.58,  59. 
Right   side   in   front   finger  position   for 
lower  teeth,  61. 
for  upper  teeth,  61. 
Right  side  in  front  position  at  chair,  58, 

59. 
Rights   and    lefts,    direct-cutting    instru- 
ments, 31. 
lateral  cutting  instruments,  31. 
Root  canals,  filling,  382. 

apical    foramen,    determining   size    of, 

382. 
canals  with  large  apical  foramen,  384. 
chloro-percha  for,  384. 

to    prevent    evaporation    of    chloro- 
form from,  384. 
cleaning  and  treatment,  see  Pulp, 
enlarging  canals  with  drill,  48. 
foramen,   apical,   determining   size    of, 

382. 
guttapercha  for,  383. 
horns  of  pulp  chambers,  385. 
length  of  root,  determining,  383. 
location  of  canals  in  molar  teeth,  372. 
root,  determining  length  of,  383. 
small  canals,  383,  384. 
treatment,  see  Pulp. 
Root  clamps  for  rubber  dam,  89,  91. 
Round  burs,  uses  of,  45. 
Round  plugger  point  in  condensing  cen- 
tral portion  of  filling.  272. 
special  uses  of,  254,  255. 
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Rubber  dam,  69. 

adjusting   over   bow    of   clamp    before 

placing  clamp  on  tooth,  85. 
aids  in  adjusting,  79. 
clamps,  80. 
ligature,  79,  85,  86. 
matrix,  91. 
applying  o%'er  special  clamp,  83. 
buccal  cavities,  clamps  for,  90. 
clamps,  as  aid  in  adjusting,  80. 
bicuspid,  89. 
for  buccal  cavities,  90. 
Hatch,  90. 
molar,  89. 

placing  after  placing  dam,  81. 
root,  89,  91. 
special,  83,  89,  90. 
tooth  on  which  to  place,  89. 
cutting  holes  in,  70. 
extensive    gingival    third    cavity,    pre- 
lirainarv  preparation   for   placing, 
203. 
grasps,  73. 

tabulation  of,  73. 
Hatch    clamp    for    buccal    and    labial 
cavities,  90. 
application  of,  90. 
holes  in,  position  of,  70. 
instrument     for    holding,    in     difficult 

cases,  91. 
ligature  as  aid  in  adjusting,  79,  85,  86. 
removal  of,  73,  92. 
tying  under  a  clamp,  82. 
matrix  as  aid  in  adjusting,  91. 
molar  and  bicuspid  clamps,  89. 
placing  clamp  after  placing  rubber,  81. 
preparation  for  placing,  69,  73. 
preparing  the,  70. 
pulp  treatments,  364,  377,  381. 
removal  of,  73,  92. 
root  clamps,  89,  91. 
special  clamps,  83,  89,  90. 
teeth  on  which  to  place,  89. 
teeth  which  should  be  included,  72. 
tying  a  ligature  under  a  clamp,  82. 
water,  use  of,  before  placing  and  after 
removing,  51. 
Rubber  for  separating  teeth,  262. 
Rule   for  cutting  cavity  margin   when   a 

groove  is  approached,  101. 
Rule   for  finding  actual   pounds   or   kilo- 
grams delivered  by  blows,  244. 
Rule  for  forming  contra-angles,  22. 
Rule  for  naming  Lxial  wall,  7. 
angles  of  canities,  9. 
cavities,  2. 
complex  cavities,  7. 
line  angles,  9. 
point  angles,  9. 
pulpal  wall,  6. 
sub-pulpal  wall.  6. 
surrounding  walls,  6. 
Rule  regarding  moisture  on  cavity  walls, 
116. 


Rule  regarding  protection  of  root  canals 

against  entrance  of  saliva,  377. 
Saws  in  finishing  gold  fillings,  293. 
Sealing     treatments     with     gutta-percha, 
357,  361,  366. 
no  discoloration  of  teeth,  361. 
Second  grasp  in  applying  the  rubber  dam, 

73,  76. 
Secondary  dentin  built  in  pulp  chamber 

as  result  of  abrasion,  216. 
Selection  of  cases  for  inlays,  331. 
Senile  decay  of  the  teeth,  210. 
definition,  210. 
treatment,  211. 
Sensitiveness   of   gingival   third   cavities, 

206. 
Sensitiveness  of  teeth  as  result  of  abra- 
sion, 216. 
disappearance  of,  216. 
Separating  teeth,  259. 
cotton  for,  262. 
extension    for    prevention    limited    by, 

144. 
for  amalgam,  326,  328. 
for  finishing  proximal  gold  fillings,  292. 
for  inlays  in  proximal  surfaces  of  in- 
cisors and  cuspids,  338,  339. 
gutta-percha  for.  262,  263. 

in  combination  with  Perry  separator, 
263. 
necessary   for   health   of   interproximal 
gingivEe      and      peridental      mem- 
branes, 259. 
Perry  separator,  259. 
adjustment  of,  260. 
gutta-percha    in    combination    with, 

263. 
long  bars  for,  263. 
objections  to,  261. 
rubber  for,  262. 

when  necks  of  teeth  have  dropped  to- 
gether, 263. 
when  tooth  has  lost  greater  part  of  its 
crown    and    teeth    on    either    side 
have  dropped  together  over  it,  263. 
wooden  wedges  for,  262,  263. 
Setting  inlays,  350. 
Shank  of  instruments,  definition,  17. 
Sharpening  instruments,  33. 
Short  set  of  cutting  instruments,  28. 
Shrinkage    and    expansion    of    amalgam, 
see  Amalgam, 
of  cements,  355,  356. 
Side  instruments,  forms  and  uses,  42. 
Silver-tin  alloys,  see  Amalgam. 
Single  plane  instruments,  31. 
Smooth-surface     cavities,     see     Gingival 
third   cavities.   Proximal   cavities   in 
bicuspids  and  molars.  Proximal  cavi- 
ties in  incisors  and  cuspids, 
brief  review   of   injuries  by  caries  in 
relation  to  cavity  preparation,  107, 
140. 
positions  of  occurrence,  5. 
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Smooth-surface   cavities    (continued), 
preparation  of,  140. 
tendency  to  spread  on  surface  more  in 
direction  of  axial  angles  than  oc- 
clusally  or  gingivally,  107. 
Specials,  cutting  instruments,  forms  and 

uses,  40. 
Special  rubber  dam  clamps,  83,  89. 
Special  uses  of  plugger  points,  254. 
Specific  gravity,  232. 

of  gold,  232,  233. 
Specific  gravity  and   resistance  to   crush- 
ing stress   of  pure   gold   in   varying 
physical    conditions    and    in    fillings, 
232. 
Spheroiding  of  amalgam,  317. 
Spoons,  definition,  20. 
forms  and  uses,  41,  42. 
sharpening,  37. 
Square  knot,  88. 

Squaring  out  angles  with  bur,  40. 
Starting  points  for  cohesive  gold,  making 
^^-ith  bur,  47,  1.52. 
making  with  chisel,  153. 
Step,  occlusal,  in  proximal  cavities  in  bi- 
cuspids and  molars,  143. 
Stepping  of  plugger  point  in  condensing 

gold,  266. 
Sterilization  of  broaches,  371,  381. 
Straight  chisels,  definition,  20. 
forms  and  uses,  41,  42. 
sharpening,  36. 
Straight  enamel,  94. 
Strength    of   amalgam    under   control    of 

manipulation,  316. 
Strength  of  the  bite,  245. 
Strength  required  in  fillings.  245. 

different  in  different  position.".,  237. 
Structure  of  enamel  in  relation  to  cavity 

preparation,  93. 
Structure  of  teeth,  changes  in,  as  result 

of  abrasion,  216. 
Sub-class  names  of  instruments,  19,  20. 
Sub-order  names  of  instruments,  18. 
Sub-pulpal  wall,  rule  for  naming,  6. 
Surgeon  's  knot,  85,  87. 
Surroumling   walls   of   cavities,    rule    for 

naming,  6. 
Susceptibility,  area  of  greatest,  in  buccal 
surfaces,   109. 
cases  of  intense,  in  young  women  and 

young  mothers,  206. 
line   of   greatest,    near    free    border   of 

gum,   108. 
systemic,  to  dental  caries,  110. 
Systemic  susceptibility  and  immunity  to 

dental  caries,  110. 
Tabulated    instrumentation    for    prepara- 
tion of  cavities  by  classes,  118,  119. 
Tabulation  of  rubber  dam  grasps,  73. 
Taft.  .T..  re  amalgam,  300. 
Taggert,  W.  IT.,  re  gold  inlays,  352. 
Teeth    which    should    bo    included    in    the 
rubber  dam,  72. 


Thermal    changes,    danger    of    death    of 
pulp  from,  in  proxirao-incisal  fillings, 
196. 
Third  grasp  in  applying  the  rubber  dam, 

73,  77. 
Time,  effect  of,  on  cut  alloys,  308. 
Tin,  as  a  filling  material,  224. 
Toilet  of  cavity,  115. 

if  a  fixed  oil  has  been  used,  128. 

if  a  leak  in  rubber  dam  has  occurred, 

129. 
if  cavity  is  dry  and  freshly  cut,  128. 
in  cases  in  which  cavity  has  been  pre- 
pared    and    filling     delayed     until 
another  sitting,  129. 
in  deep  occlusal  cavities  in  molars,  133. 
in  large  pit  cavity  in  upper  first  molar, 

128. 
in  mesio-occlusal  cavity  in  upper  first 
molar,  154. 
Tomes,    Charles,    re   amalgam,   302,   304, 

305. 
Tomes,  John,  re  amalgam,  301,  305,  306. 
Training  to  develop  finger  power,  54. 
Translucence   of  teeth   and   of   porcelain 

inlays,  347. 
Trimming   amalgam  fillings,  327. 
Triple-angle  contra-angle,   definition,   21. 
University  set  of  cutting  instruments,  28. 
Vernier,  use  of,  on  Boley  gauge,  25. 
Walls  of  cavities,  rules  for  naming,  6. 
Walls  that  approach   crests  of   marginal 

ridges,  preparation  of,  136. 
Water,  uses  of,  in  dental  practice,  49. 
Weak  cusp,  preparation  for  porcelain  in- 
lays, 336. 
Weak  walls  in  bicuspids  and  molars,  see 

Management  of  weak  walls. 
iVear,  interproximal,  211. 

results  of,  212. 
Wear  of  incisal  edges,  preparation  of  cav- 
ities in  cases  in  which  dentin  is  ex- 
posed, 196. 
Wear  of  teeth  by  use,  see  Abrasion. 
Wedelstaedt,    E.    K.,   re   steel   tubes    for 

testing  amalgam  fillings,  306. 
Wedging  principle  in   packing  gold,  266. 

to  attain  best  results  by,  267. 
Welding  properties  of  gold,  227. 
experiments  re,  228. 
to  keep  gold  so  that  welding  property 
will   be   fully  developed   when   an- 
nealed, 229. 
White  spots  in  the  enamel.  101. 
Wholesale  building  up  of  abraded  teeth 

not  recommended,  219,  223. 
Witzel,    Adolph,   re    amalgam,    303,    .113, 

315. 
Wooden    wedges    for    separating    teeth, 

262,  263. 
Working  properties  of  allov,  changes  in, 

with  time,  311. 
Wringing    out    mercury    from    amalgam, 
effect  of,  318. 
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